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FORIWOED
This report is one of a serios of proviicml raports partaining to
potrolous in the Soviet Bloe, The entire serics is intended to cover all
phases of petroleunm, netural 28, and synthetie 1liquid fuela in the Sovist
Hoe. These reports are presented as an intermodiote step 1n oonsolidating
pertinent intelligence on the subject and mot as a finlshed study. In the
consolidation of the avallnble information, varicus reports and docoments
reprosenting research by other intelligence agencies were utilized along with
the results of research and amalysis by mombers of the sf&ff of CIA,
It 1= intended that this serics of v;'aports vlll serve the following
purposess
4, Reprosent a base for contributions and additions by CYA and other
agencies ac‘tivaly interested in petroleum intelligence,
b, TPacilitate the selection of the specifle and detailed gaps in
intelligence warrenting priority attention,
8. FProvide the besis for a broad study on petroleum in the Soviet Hloe

and various studios directed 'towz—xrd speeifie critical problems,
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Sumery, ond h“ﬁ;ggélﬁ&m

Ihe estinated congumption by the civilian ecomomy of the UBSH ol verious
petroleun produsts for the years 1950-19563 are showm in Isble i, Estimates
are presenbed for the pescetime salendar yeers of 1950, 155631, 1352, and
Figcal 1953 (3 July 1952 « 30 Jume 1953). In addition, estimabes ara prozented
of the ninimum essentinl eivilian requirements for pebroleun products by the
Soviet sconomy during Fiscal 1853 in event of & major war,

TABLE 1. Detimnted Consurption of Petroleum Produsis by the
Civilian Zf&nmy af the USSR

19501953
©Millienm Metric Toas
Poeage Way
550 1651 1852 Tisaal 1058 Tiscal TU0Z
Gasoline and Ligreine Boi £ 1004 1.0 ' T
Kerosens 503 .3 5.2 Ged 4.0
Diesel Cil 3.3 Eof 4,3 Guli &q(}‘a
Fuel 0il 11.2 - iZ.9 13.2 13.7 i,
{mbricants 2.2 2.3 2.8 2. 2\?
Total K 32.9 36,7 Ly Te9.0

Teble i summarizes by products the satimates which have heecu made of the
asousumntion of pstroleun products by the mejor petrelsum consuming sestors of
the Soviet coonomy. The couaumpbion by each ai’ these seators by years is presented
in the Tabled 2 through 6 belww, Detailed snalvses of the consumpbion of oach
petroleunm conpuning secbor «f the sconomy are presented in parts 1 throush 7

of this report.
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TABLE 2, Estimated Consumption of Petroleum Products by Components
of the Civilian Economy of the USSR

9560 (Peace .
! (‘ .') Miilion Metric Tong

Gasoline & Feroseme Diesel Fuel Lubricants Total Consumption by groups

Ligreine 0il 01 as of % of total

Votor Trensport 5.8 - - - 3 8.9 18,5
Agriculture 3.06 354: 1@5 - ) 7@0 230 1
Shipping ' - - o8 1.2 ol T 1.8 509
Railroads - - ol 1.8 ol 2.0 6.0
Industry 08 @ 1.2 8.4 - 1.2 11.3 37.3
Fome o 1.9 - - - 1.9 G0
Air Tranmpert o4 - - - - ol 1.3

mﬁtﬂ 8.1 5,3 303 1i. 4 2.2 30@ K . 10’030

TABLE 3, Estimated Consunptier of Petroleum Products by Compenents
of the Civilian Economy of the USSR
1951 (Pence)

- N Million Netric Tons
Gasoline & Korosene Diesel Fuel Lubricants Total Consumption by groups
Ligroine 0i1 0il ag of % of totel

Eotor Transport 6.6 “ - - 03 8.9 21.0

Ag:‘icultures Lo6 3.4 1.8 w Y] T3 22a1

Shipping - - o5 1,2 o1 1.8 505

Railroadsy - - 0l 1.8 ol 2.0 6.1

Indﬁuﬂtl"y B - 1.3 905 105 12.6 38@3

Home - 1.9 - - - 1.9 5.8

Aipy Trensport ol @ - - - ad LoZ

Total 9.1 5.3 $.7 12,8 2.3 32,9 120.0

TABLE 4. Estimated Consumption of Fetroileum Producte by Components
of the Civilian Econmomy of the USSR
1952 (Pesce’

Hillion Uetric Tons

Gagoline & Xerosene Diesel Fuel Lubricents Total Consumption by groups

Ligroine 0i1 011 as of 7 of total

Motor Tramsport 7.8 - - - ok 8.2 23,0
Lgriculture 1.5 3.3 2.1 - 08 7ot 20.7
Shipping =a v o8 1.2 «l 1.9 5.3
Railroads - - ol 1.8 ol 2.0 5.8
Industry o8 - 1.6 10.2 1.5 13.8 38,7
Home e 1.9 = - - 1.9 505
Air Transport ] - - - - 0D 1ot

Total 10:.4 5.2 4.3 13,2 2.6 - 35,7 00,0

.2 s
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TABLE 8, Batimated C ongumption of Petroleum Produnte by Components
' @ the Livilisn Eeonomy of ths USSR
Floeal 1953 (pagus s \
AR 3.2 8, b _
. o L ce) _ Miilion Metris Tone
Gasoline & Kerosene Diesel Huej lvbricants Totel Consumpei on by groups
Ligroine il 01l as L of tetal
iotor Trensport 8,4 @ - - ok 8,8
Agriculture 3.5 §.2 2o o6 7.6
Shipping = 48 1.2 ok 1.9
Hailroads = P 1.8 o4 2.0
Tnduatry <6 = 16 10,9 1.5 4.3
Home = 1.9 e« = . 1.8
Adr Treansport ) e = = = 0
Potead 5.l 4.6  13.7 - 2.7 37.0 B
TAILE 6. Tstimated Consumption of Petroleum Products vy Gomponents
of the Civilien Economy of the USSR
Fiscal 1953 (War)
Hillton Mstric Fons
Uzsoline & Keroseme Diesel Fuel Lubricants Total Consumption by groups
Ligroine 01} i1 ag of % of Tolml
Hotor Yransport 5.9 o = - o 6o7 it
1.3 3,0 2.1 - -5 6.9 88,7
- = o6 1.1 51 1.8 6.2
! - o 2k 1.8 wi 2.0 6.9
industry Bt - 1.2 8.2 1.2 1i.1 38,8
Home: - 1.4 - = - ieU 3.4
Aix Transport = = - - - L
Total (LS A 4.6° 13.3 2.2 29,0 2005

%he methods used in thig roport 1o estimete the petroleum product o smsumetion
of various sectors of the sconomy are diffscent for each sector. 1+ in g i gvead
that the vest method murremtl&ly possible, in the light of avaiinble informat: STy
hes beer wged in each casw. In seversl ceses, new methods of satimation beave been

deviased. In othere, it heas only been possible to refine slighily the methods usen

in earlis

Crenoyrte.  In atill other 62808, iV has not been possibie bto LGP e o
previous sgtinates .
In wvery case, sttention has Leen devobed Lo deternining ithe depres of srror

which may ™ possiblie in the eshimate, Whare possible. the ranpe of error of bhe

k&S
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sstimate has been indicated. Whers thig hes :;ot been possible. some indicstion
has been given of the degree of confidence which mey be placed in the estinate,

In genegal it will be found that the degree of error which is anticipoted in
the estimates is quite large, This is due to the fact that consumption vatimates
must be sssembled from a variety of secondary estimates. FEven in the ares off
secondary estimates data are often locking; it is therefore cften necessary to
moke ingompletely substantiated agawiptions. The presen;; rfepm*t atiempts to A
synthewize the surrent state of knosiedge about consumption of petroleum producte
in the USSR. Where mowledge ig rurrently insdequate, it has been indicated %o
be o,

45 a puids bto the degrue ‘o:..' confidence which may be piaced in the aatimates

presented in Tebles 1 to 6, tae following summaries of the anelyses of consunphion

by various sestors of the stonomy is included;

Motor Transport,. Gasoline consumption by ecivil moter transpourt has besn
derived by a wmethod in which 1938 gasoline consumption per ton Ikllometer of mator
freight is used in c:onjumtion with current statis.tics on ton-kilometers of metor
freight to obtain current consumption. The resultent estimates are believed o
have an upward bias. It hes not been pos_sible to esj;imate the dagree of bias.
Wartime gasoline requirements for motor transport are estimatod to be 259 less ‘
than peacetime consumption., This deep & cut is believed possibis without affocting
the ability ¢f the Russian economy to support & war; a deeper cut might perhaps be
pessibles “he estimstes of diesel fuel and lubricant consumption are considered
teza reiiable than the gasoiine estimate.

“4
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m&:ma Congumption estimates are based on estimates of the compesition
and horsepower of the Soviet trastor park, used in conjunction with prowar annus’
unit fuel vonsumption rates. The total consumption of iiquid fuels; and the
consumption of diessl fusl, are considersd more reiiabie sstimates than thasse of
gasoline {including ligroine}, and kerosene, Wartime requirements for tractor
fuel of all types heve not bheen cut very substantially, since it is believed
that the USSR would need to maintain current levels of agricultural produstion
in wertime, The lubrisading oi1l consumption estimates are tentatively derived
ag 4 factor of fusl sonsunption.,

Shippings A tripartite smalysis of shipping requirements hes been madde
dealing separately with the consumption of the deep ses fiest, the Caspien flest,
and the ;nlsm.d waterways fleet, In each case, the analysis is based on estimates
of the composition and use of the units of the flest concernsd, together with
fuei sonsumption rates based on consumption per horsepower hour. Data on the
deop ses flset, which mekes up the lergest part of the total shipping requirement
for petroleum products, are suffiocient t§ insure reasonable confidence in thisg
estimﬁtm Less current information ig available om the Caspisn fleat, so that
this estimate is more questionable., The estimate of river fleet consumplion i
- entirely bentative. Fortunately, the volums of petraloum required by the rivep
fleet is slso thought te be the smallest, The overall consumption estimates for
shipping are therofore not believed to be subject to great error. Vartims bec‘iuirsc»

ments of Soviet shipping are estimated to be aboub the same as in pescetime. 4he

s 5 =
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lubricanis. The present estimates of the industrisl consumpbion of these products
are littis more than directionaly correct‘guessese ?nrther reseerch is in propress
whisch mey permit improvement of these estimates,

EEEELEééi the industrial end home use of kerosene are considered tarsther in
this estimate, since it has bean im;aasible %o separate the twe demands. ‘The
estimate presented is based on the trends of prewsr consumption of this product,
which indicate that present consumption is probebly limited to about the jevﬁlé
of produstion pianned for 1941, e degree of error thought to Ye present ig
i?&%g Wartime requirements for keroseme for home and industrial use have ariite
farily been cut 50% below the peacetime levels of consumption. This estimate is
only thought to be aocurate within the limits of a 4257 error. It is not sonsidered
that therv is any important home requirement Por products other then kerosswe,

fﬁﬁ;zzﬁ&iﬁgﬁﬁy the sonsumption of aviation grade gegoliines is based on
estimstes of the composition of the Soyiet oivilian air fieet. %The ammusal yse of
the airceaft, snd their fuel consumption rates. The smell size of the re@aﬁrament
sugzests Lhét the absolute errer possible cannet be very preat. Wartime roquires
mernts for a}vilia& air transport are thought to be negligible, sinee the air oreft
oncerned will probably be transforred to the military in wartime, ’

An anaiysis s presented in the last columns of Tobleg 2 thiroush 6 of the
relative importunce of esch cor: aming secbor of the Soviet écanﬁmyg It wiil he )
noted that over 76573 by weight of the products consumsd are accounted for by motor

trargpert, agriculture, and industry, 0Of these thres, industry is the targeat
- Y
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sonsumer, “he critlcal importence of industry as & consuming group is lessensd,
however. by the Tact thal the majority of industriai demand is for fuel oil.
lotor transport and agricultursl requirements, on the other hand, wonsisht laszely
of demand for light products end middle distilletes.

¥he consumption of petroleum products by motor transpert is seen to be incressing
throughout the psriod, rising from 19.5% of total consumption 1n 1950 to 23.8% in
Figeai i985. In wartime motor transport is sstimated to account fur approxisabely
the samws percentege of total sonsumption es in peac@timea‘ 21.4% of toitel civilian
requirenents. Agriculturs. on the other hend, is shown as decreasing in importence
in peacatime From 23,i% of the tobel in 1950 te 20.5% in Fisemi 1953 Thiw ia
jarzaly socounted for by Lhe increasing number of diesel tracters, whiih sre
reulecing the less efficient gasoline, ligroine, snd kerosene vehicies ihroushoub
Vhe periaod, thereby reducing fuel consumption. In wartime, the rékam ve mportancs
#€ mrricuiture is ahown by the fact that agricultural petreieum requiremerts will
insresse to 28,74 of Lotal civilien requirements. Industrisl congumption of vatros
lewn produste Is ssen to be increa;esing throughout the pericd. rising frow 37,3%
of the totel demand in 1950 %te 38.7% in Fiseal 1953%. Industyy continuea o account
for 38,3% of the totel civilien sonsumption in wartime.

Piactustions ere ilees appsrent snd less important smong the minor consuming
greups. It should be peinted out that home consumpbion of petroleum praduste
socounts My progressively smaller percentagses of total consumption throuphoul the
period. another item of interest is that railroad and shipping consumption @@mmts

fer 2 lerger percontoge of total requirements in war then in pesce. As hes been.
indicated, air tronsport requirements in war disappear because the sirernls arve

zonsidered to be turned over it the military.
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SUTI0X Y.

The ectimated sonsumvbicn of p@t?c}ﬁs‘um products by civilisn mobor tmanspéri;
in the USSR is presented inm Teble 7, These eostimetes have been prepared in
‘accordence with s method of estimation which makes direct use of aveilabls Rusgisn
statistios on the work performed b;s,; Soviet ecivil motor trausport,

TABLE 7. ‘siimated ~onsumption of Petroleum Products
by USSR Civilien Hotor Transport

1980 ~ 1853
. Hitlion Metsric Tons

Feone War

FEE T51 I9BE T Figoui 195  Fisosl T95%
Gasoline 5;% 6456) 7';1 8.4 23]
Diesel 0il 8, a7 57
iubricents % ] ) 4 B
Total 5:9 6.9 8.2 .8 6.2

e/ lisgligivle

The sxiimates of pescline consumption progented wbove are lower then those
included in praw,ouslyl published sonsumption studies. It is nevertlmeless beijeved
that these estimates may still heve some up-ard biss, and should be yegarded o
meXimum probable consumption estimetes. The possible error invoived in these
outimates is gtill quite large; however, it ie folt thet the method used conteina
fowar sources of possibls error than is the osse in other methweds,

Ne consumption of diessl fuel is shown ebove, sines it iz believed that
civilian diowel fuel requirsments for motor transport are nafgl:iéiblm The lubyi-
eating oil consumption shown is derived as & percentoge of gosoline comsumphion
mad is, therefore, subjest to the pessible errora present in the gaseline estimates,

iu addition to other possibls error.

TOP SECRET :
Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010008-8



Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010008-8
TOP SECRET

Wartime requirements of gesoline for civil motor transport are only a reasoned
gness s Lo the reduction which would be possible in ¢ivilian motor pesoline cone
sumption without materislly affécting the obility of the economy to support a wer.

The present state of our knowledge does not pemit a more sstisfactory solution *g:o
this eritical problem.
2. Conswipiion of Cmsoliue,

& purvey has been made of previous methods used to estimate the gasoline eone
sumed by wmotor trangport in the Ussi The appreoach which has been teken to this probe
lers in the past is that of estimating motor transporl gssoline consumption by combine
ing estimates of the size and composition of the civilian motor perk, the utilize-
tion of ihe various types of vehicles in the motor park, and the fuel conéxmzpti on rates
of these vekicles.

The diffieculties encountered iun using thils method are considersble., The valid-
ity of the final estimate cepends on the degree of mecurscy possible in each of the
secondary estimates on which it is besed. It is In the ares of these secondery estime
ates that the most diffievlty arises in obteining reliable data. It will e recognized
that acourate dats on the present size and com@ositicn of the Soviet eivilian motor
park are not readily availsble. Information on the preseﬁt utilization of warious
types of wehiclea in the motor perk is perticularly herd to obtain, The lasck of
precigse current dats in this, and in other secondary estimates, makes it necessery o
rely ofx regsongble sssumpitions, if this approsch g to be used. While the possible
erroe vhich may be initroduced by any one fssumpilon mey be small, it is spperent that
the use of 2 number of assumed variables in 2 lonpg eccledlation can result 1n s come
pound possible error of considerable proportions. The sizme of the possible error be-

comes. increesingly more difficult to determine ss the complexity of The calodation ine

~ 10 »
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Another approach to the problem has 'beeh attempted in this reprort. The DY e
sent method vhas the_ advartage of being able to meke direet use of the most reéent
Soviet statistics on the volume of motor transport in the USSR, Tt is recognized
that the present method ef‘approach is £till subject to considersble possible errorg
however, it is belleved that the error pessible in t.}.xis method is no grecter than
that which would be possible in the older a}.)proacho

The present method relates volume of metor freight in ton-kilometers to £880-

line consumption by motor transport. The relationship which hes been set up mey be

expressed as follows:

Hotor Freight (in ton-kilemeters) Hotor Freipht (in ton-kilometerg)
ok 0. Yenr. = A year Tyt :
Gesoline consumption of motor Gasoline consumption of motor
transport (in tons) in the seme trensport (in tons) in vear "x®

knoun year

It has been possible st this writing to determine the relatlionship between motor
frelght volume snd motor transport gasoline consumption in only one kﬁm«m year - 1936,
Tha possibilities of error which are introduced inte the celawi ;_tion &8 & result of
using & relatively old bese year ere dlscussed at some 1%‘5{1’1 in subsngnt paregraphs
of this report. TFor the moment, it should be pointed out that if it is possible to
esteblish an scceptable ba.se yeer, it follows that published and caleuletle Pussisn
gtetistics on volumes of motor frelght may be substituted into the right herd side of
the above equatieﬁ to obtain motor transport gesoline consumption directly.

The date given in Table 8 ere a‘»va:’ilsble on motor freight transport in the USSR,
Ths volumes of motor ireipht are expressed by Soviet stetisticians in ton«wkilameﬂ'ters‘.
t may be well to explain the meening of ton-kilometer stetisties. The welpht of each
recorded frelpght shipment in wetric tons 5o muliiplied by the partieular dizstance whieh

auﬁ
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thal shipment travels in kiloameters. By totaling the resulis of this ealelatlion

Tor eseh recorded shipment in & yesr, total ton-kilometers per yeer is cerived. The

date for the years 1928 through 1950 sre elther publisbed Russisn deta, or are cale
AN

cvlated divectly from these data. 1951 through l95§ fata ere estimaied. 4 detailed

dlscussion of the derivation of these data is included in the Aumner, ;,/*’v

PARIE S, Mptow Freight Traffic in the TBSR

19281953
degr B iTden” e
EM%.,i{«iﬁ;mmete%‘ﬁ,
1928 3
1929 >
1932 13
1933 ")
1937 Y
1940 89
1941 Flen 9
1943 bk,
1946 ¢
1947 10.8
1948 133
1949 A
1950 Plan 26.0
1950 Actual ) 2001
1951 {Est.) 23,7
1952 (Bst.) 2.0
Fiscal 1953 (Fazt.) 0.5

In order to be able to use thess detey it is necessary %o esteblish n bese yenr.
in thie report, it was decided to use 1936, singe this is the last year in which
moter gesoline consumption by motor trensport is known, In thet year, gascline ¢one
sumption by motor trané‘pnrt wes 1,720,000 meiric tons: 1,170,000 metric tons for non-
agricultural motor transport, and 550,000 metric tons for me"c.m; transpord in aprioul-
ture. R/

The gesoline consumption date for 1936 is therefore established., There remaing
to determine thet volume of motor freight transported ir that year. It will be noted

that 1936 is not ome of the ye.se in wvhich & direct catum on ton-kilometere of freipgnt

is available. It must then be eslenluted,

Fovtnote roferences in avabic mmerals are o sources 1oted in the Ann .y
TOP SECRET
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Fonelci lomsters of freight in 1957 is lmewn o be 8.0 billion vone
kilometera, It ig pogsible to estinate 1936 ton-kilometers frmjx this flgure.,
The 1937 trusik inventory of the Soviet Union is known, es is that for 1938, 1988
traffic wight s,the.rei‘ore;‘ be estimated in accordance with the following ratic,

1936 Freipht = 4937 Freipnt
1986 Truck Inventory 1887 Trusk Lovevtkory

This wouid be satisfactory if the utilization of the Srucl inventorias
wers the seme in 1986 as in 1937, Benrever, it is known thet the uti lizatinn
of the wvohicle inventory in 1937 was lower than in the preceeding five years.
TABLE 9, E.‘i/ showing the work of Soviet: trucking Qrgmﬁz&‘ticﬂﬂ with 10 o> more
vehiclea, points wp this fact,

»

FADLE 2, Work Statistios of Soviet Trucking Organizations

1982 - 1957
hetual Plan,

: e 198O TTIONETIONE IS CTTORY oWy
Ne. of vehicles leaving for 4ih quartey
werk sach dsy az a percent
of ths total registersd 48 66 g7 &6 86 47.8 46 7%
Aversge daily loaded
(in Lilometers) 75 &5 74 &7 68 59 81 o0

The sewore drop in the percenteage of vehicies workisg esch day in 1937 is
explained in the source, end in other articles in the Sowiet Pross, ag boing due
to shertages of tires and tubes, spare parts, ropair stabions, repair parsonnel .
and funds for repairs, Thig drop wouid heve sn immedinte effeut on btraffic.
TABLE 9 showe an insufficient inerease in the average deily loaded mm to have offeet

. « & P . i

the deoreass in the number of units ubilized, Consaquentiy, in waking the 1948
traffic estimate, the data have been weighted by the average yearly porcentops of

truck inventory leaving for work, telen from Teble 9,
b £
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Year end truck invenbories ere lmown G have beer 203,85, 15.56, and 474.5
thousands of vehicles in 1985, 1986, and 1937, y’ 'mex thig, it may be celeulated
that mid-ysar imrentmriés anounted o 258,4 and 395,0 thouvsends in 1936 and 937, .?;/

The saleulation of i9%6 %nokilqaxmtr&gg is, therofore, as follows:

L% R 2 1938 traflio
X 8,0
CBECERETE) ¢ TITET(EeRT)
= 6.2
W5E6 braffic ia, thorefore, calsuiated to be 6.2 biliion bon=kilometars .,

which swsus to be conslgbent with dete from prior ‘and sugeseding ysars. Thus,
the datum for the 1936 base year has now been derived. Substituting this datunm
inte the left hand sids of Lthe basic equation, mnd the date from Table B, inte
the right hend side, 1t is pessible teo arrive st the ontimateos of gasolins
consumption shown in Table 10,

PEBLE 10, Coleulated Ussolips Consumption by Soview
Motor Transport, 1936-195%
Million Metric Toma

Toar Gssoline Consumption
1956 k.72
ig57 2o
L9490 a8
1943 {Plan) 2.5
1948 1.2
1948 1.8
1947 3.0
1948 3.7
1945 4.7
1660 {Plan) 8.9
1950 £.8
1981 8.6
19862 7.8
Figeal 1953 8.4

4 discussion of the wrror pessitle in these estimsbes is o order. The werop
which s jsvherent cven stem from two aajor sourses: (i) chanpes in the condi i ong
= 14 =
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of metor trensport since the base yeer (in this case, 1936} whish will disiort
the resulis of the calsulations and (2) errors in the statistics used to o cyrlete
the eaiculeation,

(1) Brrors Prue o Changes in the Conditioms of WHotar Transoort since 1935,

{r} It will e noted thet the basic data op gesoline consumphion in 39854 did not
specifly whethor or ngt gasoline used for papsenger transport was included. o
what the smount of gaseline invelved in pasgenger tremsport misht be, It is
balieved, however, that pusoline for passenger transport was incladed in the
1,720,000 metriz tons of p}:aaclin«a eited. It is plain thet if paggenger ravoline is
inciaded in this figure, & ratio has been eatablished botwesn freight traffie
A{which exaiudes bassenger traffic) and pasolins consumption by both freight end
passonger Uralfic, io the base year, This could lead to m:;urious digtortion $n
the resulbs of the eguation if the sount of pasgenger gasolipe sonsumpiion wau
large, or if the wmount of passenger gascline consawrtion varied in dispropert ione s

)

manner %o Ireipght gasoline consumption. It is not belisved that any substantin}
volume of peasenger traffic op gaseline consumption could have boen present in
1938, iloresver, it is bellsved that pragenpor traffie surrently mecounts Por aply
& very smeil part of total traffic, sinve the USSR has continaed to amphasgi g
brusk production in later yoars. - It iz thersfors sonsidered that this is not an
wverly importunt sourss of e rrop.

t2) The pasoline comsuniction data fsr the bass year 1938 includes pesiline fay

both egrieultural aad no-agricultural motor traffic, It is peasible that in

later years there mi ght heve bown a disproporiioneto weriation in the amcunts of

o 15 -
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egriculturul and non-sgriculbural traffic. Sush & varistion could induce A%sbortiovss
howaver, insuificient data sre aveilable at this writing to be abls to detormine
whether this error would be importesta

{¢) Another ahanges in #onditiomﬁ which might make the results of the sguation
less roliable would be & porcentage inercese in the number of nonwgassiins sonsuming
vehicles in ’bhé truck and sar park of 1’:11& USSR. These wehicles would inciude gaa
gonerating vshicles, licgui.f‘iad petevieuwn gas burning vehicles, and diegel powered

vehicles. The use of all these types of wehicles was neglipible in 183%6. 1

o]

leber yesys, this inv not the cmse. However, it is believed that this tyoe of
.mshiel\a avoounted for less than 2 of the ~ivilian motor park in 1950, and serried
isss then 2% of the traffic, While it is believed That the Scviet has be}ez; produsing
dilessl trucky, it.ia thought that mset of these trusks ere turned over to the
militeary. The dogree of error indwed by this chenge in oonditions is, therefore,
thought te be limited to about 2%.
{@} n the right hand side of tie besis eguetion, # rete has baén esvabiished
which determines gascline consumpbtion per ton-kilometer of freight traffic in
1856, This can be salculated to be 1,720,000 s 00 JOC027T4 metris tons of
: BB 000,008
gasoline per ton-kilometer of freight traffic. The equetion, in effect, sianton
that gesoiine consumption ﬁa;v: Yon-kilometer in 1936 times the number of ton-kile-
C meters of freight in o Jaber .yemf will ;ive the gasoline econsuaption in that
letey years This ressoning is subject to some error. It ia aoparent thut sagoline

consumption per ton-kilometer, as bebween ony two years, can be affectod by aumerous

eonditions. These conditions coneern, priucipally, the status of subomobive toch

= 18
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nology, the stbtus of fuel t;@mﬁnniogy,, the .Qqhéit;iog o;f the roude-net,” and thé .
training end t»!rill of ﬁx'aﬁsporta‘ciox; workers. It is plain thet in the mgz*t; U
rione of thesw cowﬁti«ms weudd chengs drastically enough to alter seriouslg} thg
average anount of.gasmlim aonawned per ’cm;aki,fwmetar of Lfroight ﬁ;aff‘\:‘(dn Howewer
there hes been a consistent improvement. in the vehﬁfclegs pro@ucied. in the USSR éim:e.
1938, At the same tinms, scm? improveoment has been mado lin, tht: g':.asmhl:‘im.e ,a.wiivl‘a;bleﬁ.,

~w#0y it iz assumed thet the 8kill of workers in the motor transport system of the

USSR has inercwesed, Finally, Soviet rosds have been improved songl etently. It ig
clear, then, that over the long rum, gasoline consumption per tonekilometer of

Tradght shwuld be docreasivg in the USSR, The use of 2556 unit copssinLion rates.

Por long run estimates will therefore resilt in Brrox. - The direction of_‘-t.heﬂermr

ig lmmm; the equation imm reéu_lt‘:?:.'.m long mnji_f:;ﬁmﬁt-e% ."whidh*af.e%“#pc; hlgh-o .
Unfortunstely, tha degréé'o_f orror camat be Q‘:a)ﬁ.nﬁﬁqted at‘ this tiﬁe'; . ,"ihb' 10ug~nm :
eatimates which r«a.su}.ﬁ‘ {rown 'bhphqu&'@;ﬁom # haulég hwéver, have one_éﬁ’vantage’a t};ej?
should indloate the Ineximun px;ob&bihe gosoline c.msumpticn in t«‘h@f years concam?da

Bu atbempt has been made to reducs the estimates presented for ',3,9_53»55 to allow

for this error, since the degree of syroy ia udknown,

(2} Errors in Statigties Used in ﬁxa_ﬁaicul&tirmsg .

{n} The degree af accuresy of Russien traffic stabistics ngy perhaps be.
questionad. It is particularly pertinent to speonlate sbout the degree of traffie
coverage whick existed in the USSR in 1937, ae canpared Lo laber years. I8 the

L T
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coverage were more somplote in later years than in 3887, it 15 apparent Lhal ke
use of 1936 (derived from 1937 date) as @ base year would result in the estimetes
for labter years being too high. There ig no way &t this tms of determining the
relative ncouracies of Soviet traffisc dats.
{b) The 1936 figure for pasoline consumption mey only be & tlose spproximation
of the svtual figure. It has not been possible Lo find & sesond Soviel soures Lo
: ch&ck the fipure of 1,720,000 motric tons. Hmrr@vex; the sourve of the daitm ig an
articis in the official journsl of the State Manning Commissioun. The daba should
be us good as any which a Soviet official could derive from dete awvallable L« hiw.
Mexinum possible error in this .ﬁ‘i.gure; should be about £ 10%.
(o) The estimate of 1936 Lraffic used muy be wrong due to errors in the method
&f estimating this Pigure from 1937 data. In order %o delimit this error, 1938
treffic wag caicuiated in a numbsr of different ways = &,.Z. constant rate of
incrense betwsen 1652 and 1987, consdant absolube annusl incresse between 1958 and
1937 wonstwal abwi.ut»e apovel increuse betwsen 1936 and wlj:’:)a etis. The rungs of
sstinmate of 1936 traffic wes be’wmelil P4 ;nd ?.’i?! billion ton-kilometers. Thess
figures are taken as the upper and lower limits of possible arrer, indicating
an error of pius 24%, minue 16%.
{d) The figures used for traffic volumes in years after 1938 may be in srroe,
¥here these figures are caleulsated from Soviet percentege factors or from Sovied
date, this wrc‘r should not be very lerge. In addition, there is zome possibdbility

that the Soviet sbatistics therselves are in error, sn oversll error of £ 100

ought to be sufficient allowancs for these errors.

= 18 =
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Tre above dissussion of error should cover most of the potentisi svurces of
error in the estimetes presented. It will have been noted thal the sources of
possible error are msny, and that the possible errors which are introduced can be
either positive or negative. I¥ is believed that om balance, the estimates re-
sented have a positive bias, The intengible nature of the facturs which tend tu
produce this error makes it impossibie to measure the possibie error in & Adownward
direvavbionf. A partial evaluation of the errcr statisf;icaliiy pegsible in an upward
direction is ineluded in the Annex, g

The gusstion of estimating the wartime requirement of civilian motor Lraaépm*t
“for gasoline presents a krotLy problem. in wartime, it may be assumed that some
of the trucks in the civilian motor park will be turned over o the militery,

Tt may sigo be presumed thes requirements for civilian motor trensport for con-
struction motivity will disappear as man'strmtion deoreases in warbine. Any use
of motor 'ransport for pleasurs wiil be eliminated in wartime. 4 certain amount
of conselﬁdaﬁiom in transport reguirements may be possible, particularly in the
arva of Lransporting sgricultural products. Maximum couversion of motor vehisles
to pas generating equipment will undoubtedly be ef‘fecﬁedqv A1l these factars will
tond to reduce the wartime gasoline vrequirement for civilisn mm:o-r travsvurt. On
the other hend, economic activity in wertbtime will be increased in order i weintein
the economio potential necessary to support the war. It is diffieult te visualize
an extremely deep cut in the ¢ onsumption of gasoline by civiliasn moter Lrausport
under these conditions. It is not belleved thet there exists enocugh "fat™ in the
Soviet motor transport picture to aliow a cut much in excess of 25%. While this

ToP ¥ECRET
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imporbunt point is usbateabls.there is not enough evidence mvailabis et the moment
to meke possible anything more than s reasoned guess. # possible sut of 257 has
been arrived at in nonsultation with personnel from PAD who are gensvelly familiar

with the limitations of petroleum pabioning in the United Jimtes and the Waglarn

world., A 25% cut from the 1952 level has therefore bsen erbitrarily asso

preparing the wartime estimate for fiseal 1953

b, Consumption of Dissel D11,

In iine with the assumpiion that nost diesel trusks being producsd sre burned

tThs siwilian

aver te the nilitery, and that diesel trucks ascount for less than &5
‘metor poark; digsel reguiremsnits for ¢ivil motor frensport sre congidored Lo be

negligibla,

@ Counsumption of {.,ubris;‘-am;aa

25X1 in an lubricating oil conswrpbion wes sstimated

25X1
to be 47 of liquid fuel milocations. Previous[  |reperbs have used a fastor

of 5% by weight of gascline requirements. The justifiention for tafs factar is
differesnt in differont reports. In this report, it has tenbaiively besn decided ty
use a 8% factor, subjeet i farther researsh. The possibility of error in this

cealoulation is thougst Yo be very large. In terms of the oversll Soviet roeguirensut

3@ §

for Jubrlceants, this error is important; howsvsr, in terns of the wobsel UL
for pefirsloum producte, it s not significant, sines the quandity of lubricants

invalved is vory suall relative to tetal produst requiremsnta.

=~ £20 =
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<. gongumpiion of Petr.lemm Froducts by Aegrioulture

Supmary,

Estimeted consumption of pstroleum produets by Soviet sgriculture o the perind
1950-1953 is presented in Table 11. Indluded in these estimries are the ret:u.i‘rements
for fuels mc? lubrigents for itrsetors, other agriculitural mechinersy, apd st Cionery
motors use¢ in ferming and the timber Industry. Consumpiion of petrolens products by
trucks end sutomobiles uéed ir agri cu.}ture is not Inelvded whwve, but is sonsideced in
the section of this report desling with motor trapapart. Simd lerly, consumption of pefe
releum derivetives used in rurel home lipghktine, hegtinggand gock {ng is conaidered in

the sevtion relsting te home uss,

TABLL 11 =~ fetinated Consmmolion of Fetroleum Frodusts uy
dericulture in the USUR

1950 = 1653

1250 1951 1952 Fisesl Y
Gasoline 1.0 1.6 1.5 3
Rerosene 2.4 3.4 3.3 3
Diesel (41 1.5 1.8 2.1 ¥
Lubricarts S Y- B, | .k
Tetel T 7.3 A Fols £.9

The msjiority of ihe agriculiural conzumption shown above repregents aoosumriion
of fuel prodw ta by tracteors used in farning. The asceurscy of the estinstes therelors
deperds lergely on the accurecy with whieh the feru tractor park and Its fuel soncumption
nay be estimeted. Dete are eveileble which pemmit estimetes of tote) fuel songuztlon,
and of diegel fuel eonsummption, by the tmetrﬁ" perk. Less confidence may be pleced in the
gascline {including Ugreine) and kerogene consumption estimetes. Letinstes of ronsumptic:
of fuel by travtors ussd in timber extraction; and by other types of agrisaiturel maohine.
ery are tentative, as ere those of lubrieating oil eonstmplion.

¥ith these 1 initations, total requirements of petroleun sroducts sre estimeted

to increase during peavetime i‘rom 7 0 m ﬁ;@ :Ic tors ip 3950 to 7.6 milien
Approved For Release 2002/057b A-| RDP79-O1093A00020001 0008-8
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metrie tons in fisesl 1953, It will be noted thet while this 1z not & large incresse
in volume, diesel requirements are estimated to inerease throughout the period, both
absolutely, znd relative to gesoline and kerosens. In vertims 19;5% total consumption
has been wrbitrerily cut baek 0.5 million tons fram the 1952 level to about the 19%0
level. This reduction should be possible with virtually no strein on the Soviet
agricultural economy. Leeper ecuts might be possible if they wers nevessary.

Apalvsis, ‘

Agricuitursl demand for petroleun produets in the USSK is mede ap almost entirely
of the demend for fuel by farm tractors. Befors presonting an aralysis of the demsnd
for individuai produsta, it 1s first newdgscry Lo estimete the composition and hor;epowsr
of the Soviet farm tractor perk. Tebles 12, 13, end 14, Appencix, present these deta.

Table 12 provides estimates of the numerical sompostion by sources of the Soviet
tractor perk, 1950=1953, In estimating the number of pre-var trectors remeining in the
USSR in 1950, use was made of the known trastor park figure of 523,000 vehiclen in
1940. 8/ an 'astima‘ted 1941 production of 5,500 tractors was adced te this figure, 9/
resuliing in an estimated tractor population of 528,000 units when the Germans irvaded
the USSR, 137,000 of these tractors are reporied to have been lust during the wer, 10/
391,500 vehicles may therefore be presumed to be the axdmanm number of pre-war traciors
available %o the USSE after the wer. It is estimsted that slmost half (47%) of these
vehisles will have besome inoperetive by 1950 es a result of wesring cut, or the lask
of spere parts., 206,000 pre~var units are therefore estimated o have remained in the
Soviet trastor pari in 1950, The rate of disappearance of the pre=w&r.units remmining

after 1950 is assuned %o be ineressing, in view of the inerezsing cge of the vehisles,

- 22 -
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The attrition rete 1s estimsted to be L0% during 1950, 604 durd ag 1951, ard 1007 duaring
1952, |

In addition tu these prevar vehicles, the USSR is estimsted tc have agquired un
edditonal 25,000 tractors by requisition; as war booty, or as reparatlons. By 1950,

1% 1s thoupht that some of the older of these tractors will be inoperative, and thet the
nunber of operative twactors from this group will decrease from sbowt 3,000 in 1950 %o
14,000 in 1953. The USSR aleo asgulired $oma. 10,000 new %rm:.tws under Lend~Lease

and from UNRRA, 11/ all of waich are essumed to be operstive throughout the period
congidered.

Soviet tractor produstion was resumed in 1945, end ds thoupht tn have toteled
112,000 unite through 1948, 12/ 211 of these wnits ere sssured to be‘ In the effective
tractor pork through 1952. A 2% attrition rate has then been assumed for these wnits
in 1953. Produstion of tractors in the Years 1949 through 1952 13/ has slso been taken
into account in preparing the estimates. In addition, the full use equivelent of the
tractors produced in each year has been osleuleted, since it ig recopnized thet not alli
of the tracters produced in a year rogquive a full year's field allotment of fuel end lubes,

On the besis of these assunptions, the Soviel tractor rerk has been estimeted to
decrease from 462,000 units in 1950 to 440,000 units in 1953,

From these date, it is passible to derive the deta in Table 13, This teble presents
arnunl estimetes of the horsepower of the tragtor perk. In each eese, the wumber of
tractors is teken from Table 12. Horsepover per treptor is esﬁ:inr%éd on the basis of
past and rresent production Cate; end 1s thousht %o ba regsonably accomrate. 11 will be
noted thet althouwgh tractor mmbers deerease during the period, horsapéwar is eupected
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to insrease because of the heavier tractors now being mamufastured.

Table 14 mekes use of the horse;apower éa’ta developed in Table 13. In this table,
dlesel horsepvuer has been broken _out of totsl horsepowver. In the cese of 1950 deta,
diesel horsepover is kx'zo»m to heve accounted for 259 of the totel horsepover of the Sovied
tractor park. 14/ In the éase of later years, dlesel hersepower has Leen estimeted to

constitute the following percertages of totel horsepouse.

dsar Diesel (%) Bop-Diesel (%}

1951 . 30 70
1952 . 35 &5
1953 W2 58

These perventares are increased snnuslly in view of the ew rent trend to dissel
tractor production, and in vieg of the attrition rate for pre-ver tractors, which
were largsly nom-dicsel.

From these estimetes 1t ig possible to procure estimsted diesel fuel ecnsumption
by Soviet sgrieultoral di@ae‘l‘ tresiors. This hes been done by esalouleting diesel
consumption per horsepswer. The factor dovised makes uso of the fact that in 1940
Soviet non-diesel { largely kerosens fueled) tractors consumed C.536 metrie tona of fusl
per horsepower per yesr, 15/ Poth US m‘d ?.‘-'SSR. experience is that diesel trootors
gonsume about 5/6 as muech fuel per horsepower as kerosene trectora. 16/ Dlesel
consumption per horsepower cen thersfore be estimeted ot 0.445 tons pér horsepower-yaeer .

dith the estimates presented in the previous :iiscussed tabies in mind, it is possible
te discuss the consympiion estimates presented in Tebis 11 in farther detail,

Gasoline (inc uding &mg) and Kerossne requiresents represent estimetes of

the communption of non-dissel agricultaral trastors, to which has been added a small

&
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allowunee for gasoline mnsrmﬁtiun by self-powered mschine wmb*i nes; threshing .
mashines, rcnd swvtiomm Ernginesn\ In eatin!éting 'fuei‘ songunption by zzon;dieml.trwto?s
total nor-diegel tractor horsepuwer was wsed in wnjum*tiah_ﬁth %‘be 'hinmm p:z‘;ea«vwzez"\
sonsunption festor of 0.53%6 annusl netric tons per horsepowers 17/ ,Ekim_g this fastor
VES derivéﬁ on the besis of dete applying lérgeiy Yo non—_dieasgl (kemsaﬁe) v{hx**aétmrs_, _ -

it is felt thet this method of deriving totel non-dlesel fuel consunrtion 13 reasonables
Howeyer, the further breck-down of this ner~diesel fuel ac»xxsmﬁpﬁic;n i.n‘tc» g‘-:gsé;lih&

{ineluding liproine) and kerosene canponents is difficult. The biresledoun Fias beern

tentatively mede on the estimsted besis that in ihe Pre=war neriod :gza.s.::-x.im and 1iproine

representad 26?1.% of the total non~dlesel trector fuel congumed. 18/ Since it is

belisved thet kerosene fueled equimmt m&y have avcounted for slightly .l'éysta of;_tr.h‘e{; v

tobel non~dieasel fuel consumed in 1950, 1t les becn sssumed thet gaa_soiiigcl anc* 1e-ro1ne :

\

aseounts for 307 of the totel in 1950. Estimctes mede for gascline nd kerosens constmips

tion by eprdeulture)l tractors are submarized ss follows:

Millicns of Metrls Tons

Yonae - Hap

1950 1951 1952 Fieeal 1953 Fissel 1953
Gassline & Migroine 3.5 kS Ly 1l 12
Kerosere 3k b 33 32 19
Total 49 49 4t Gb 4l

Totel non-diesel trector fuel decreases prograssively throupgh pea@éa'trima .1’«‘?5}5»

This tekes inte account the atirition rates of older, ‘zic:n»di’zaaée‘lye:c;wi.gmam;g and the

inereaging produstion of diesel treetops throughout the period, Gésm.‘lrﬁ.né:{amﬁ vligroine‘) :

is reain sesumed to soowurd fop 0% of the nop-diesel travtor fuel somsuned in esoh

yesr. In eqtimamrg g&s@lin& and keresone requirements in wertine flsesl 1?‘}3,, the

dovnweed Grend of gassoline, ligreine ard kergsene consumption has been slightly
© 25 - '
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accelerated. This gives recognition {o the assumption that the inporterce of conserving
1liguid fuels would lsad to a more selective use of treetors, with an riterdevt higher
retirement rete for the older snd less efficient non-diesel eyulmment.

To the above estimstes of non-diesel tractor consumplion hes been edded .3
million tons per year of gascline for gonéumption by self-propelicd combines,

25X1

|ea;timntes place gascline

threshing nechines, snd stationary motors.

consumption by comblnes at 68,000 tons per yeér 19/ This figure has been used os o baxi .
for astimating consumption of this type. It should be recognimed; however, thet 1ittle
informsticn is avallable on this subjeot, end thet the 0.1 willion ton consumption is
included more in recognition of the existence of this type of demsnd thar as an acew ate
eppraisael of its magnituds.

Diesel fuel consumption by trectors in agriculture has been derived in Teble 14.
Wartime diesel tractor fuel recuirements heve been held st the 1952 level on the dusl
assumptliona thet meximun use would be made of the more efficlent, rewsr Jiesel treators
in the event of wer, snd thet no aubst‘antiai quantity of new diesel tractors would be
produced in wartime. No cognlzsnece has been teken in prepering this wertime sstimste
of the poesibillity thet a number of diesel trectors will be withdrewn from the farm tracte -
Perk and assigned to the military. This does not imply e relustance to aceept this
posgibllity, but rather & recognition of the lack of date which would permit the
estimrte of the Qifference in diesel sereumption resulting from suchk & trens@ap.

Diesel o3l consumption hes been ircressed by 0.1 million tons ip eash vear 4o

- 26 -
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account for the fuel vonsumed by dlesel trs#tors uged in timber extrsction. The
best estlmete avsileble S8 thet there sre. currén_tly aome 4,500 heevy diessl troctaes
in the lumber industry 20/ which tdpht consume as mueh as this cusntity of fual.
wabricetine oi) consumption estimetes huve bsen prepered on ithe besis of the
fect that in 1940 & 10,260,000 horsepover traotor park conswned OU.4 miliicn tons of
lubricants g1/ or 0,039 tons per horsepouer yesr. 14 was sssumed thet thv rate of
consumption would continue into the postewer perlod. In warting 1953, the total of

lubrizents consumed was held at the 195052 lewel.

- 27 .
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3. Comsumption 2f Petroleum Products by Shippinee
Sumpary

The estimated total consumption in tne Soviet Union of petroleun produvts for

water tLransportation ars set forth in Table 15,  This sonsunztion is cimposed of

the consumpiions of petroleum fuels and lubricants by tlwee separsie groups of Lowiet

merchant shipping. These are {a) the deep swe marthant fleet, by which s mes

neanl. Lhad
mejor porbion of the Soviet merchant marine which is employed in nevigating wsiers

Trom which access Lo the ozean is resdily possible; {b) the fleel losated in ihe land-
locked Caspian sea; and {¢) the river fleet which plies the rivers, canals, ianc! olher

inland waterviays of the USSH.

TABLE 1%, fstimated Cunsumption ¢r relroleum Products by Soviet Shioping

P L S ot e

Peage 2y
1080 1g4) 1952 Fiseal 1953 Figeal 10373
Mesel <5 o b N é
ﬁhel 031 1.2 1.2 1.2 1.2 11
lubricents S SR § =l e -1
Total 1.8 1.8 1.9 1.9 1.8

Analyais of the consumption of petroleun preducts by each of these grouns follows.

in each case, it has besn necessary to estimote total consweption {rom esitimstes of bLhe

compogition, use, and unit consumption rotes for the fleats sonkerned,  fetimotes

based on this number of voriables cannot help tut be subject to error, This erver is

probably lesst in Uhe case of the high seas fleet, since observations of its SOIpOEit lon

and fuel consumption rotes are probably the most accurate. It is sortunste Lhab this

Ples

growp of ships secounts for the major part of total pelrolsum reunirensals. Lot imetes

= A
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concerning the river Flest are the most subject to question, since no reliable data
are svailable on its camposition. The over-all epror introduced here is PR o il BT
svely smeli, since it is thought thut river shipping accounte fur less hhan 206 uf
the total shipping requirement..

1t will be noted FLhat total pescetinme consumption remsin: relatively constant.
This reflests the estimsted stability ir the composition amd use uf Soviei shipping.
However, the fact that the wartime requirement® are indicated to be about the same as the
last pescetime estimate shonld not concesl the differences in the compoanitioa of thoze
requi raments.  The fuel reuuirement of the decp- sea Tleat is expected o decrease by
25% in the svent of war; on the other hand, the fuel requirement of the Casplaa fleast,
operating in orotected waters, is expected to increcse, This is almost certain to be the
cese, especially in the event of ths completion of the Volga-ilon eansl :rior to the oute
break of hostilities. This would allow the transfer of Lhe smaller units ol the tigh
seas fleet into the Ussplan. 1% has not therefore been considered, as in the case of
esrlier studies, that the fuel requirements of the merchant fleet would delrease substans
lially in the event of war. 7The reliability of this assumpiion ‘a}.sw depemis, in large
pert, on the validity of the following hypotheses: {1 that no very substantisl amvunt
of Soviet shirping would be caught in Allied ports or ou the high seas al the beginning
of Lhe war; (2} that the Soviets would succeed in trapping substaniisl amounis of foreign
shipping in fheir own Block Jea and Arctis ports; {3 that Allied interdietion of Soviet

shirping would not be possible in the Black Uea or Arctic, and vould be possible only to

a limited extent in the Baltiec and lacifie, in the event of war.

- 29 .
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&. Gongumption of Fetrclewm I'roducts by the Teep w2op_Versheri Pleet,
intreduction ,

The fuel consumption of the iwesitn deep ser merchent fleet shoam ir Tebie 16

F

8
derived from snslysis of the composition of thet fleet, of the rp: Ay sver.pe fuvl fone
gumption of verious petrolews fueier units irn the fleet, end of the mugler »7 drys

wiich verisus units of the fleet spenc at ses. bren of these dete er-

& discussion of the methods used in ceterndring e:rch of these ¢ots {pll-vse

TABLE 16 - Fstimeted Consamrilon of Tetrolewn I'rocusty by be
Degp Ses lerchent FMlest

1250 - 1953

1950 39Sl 1uss
PMlesel oi] 3 3 A ok 2
Pusl oit w 2 - 5
Lubrieents ok IS N 1 it
Totel T 1.1 12 1.2 A
Aogdyeis,

The estimeted composition of the Soviet deep sea merchrut fleet ir prrasented in
Tetle 17, Sppeudix, fertiouler attention hae brer peid to the eorpnsiting of the

retroiew Uuerled [leet, since this sestion of the flect ig ot prirsTy coneer In Liig

rerort.  Teble 1V has been compiled from dotn provided by the DFfice of Dawsl intellipence .

fonsldercble conTidence zon be plsced in the estinctes of tarnares s 1ynes H°

yescels v the over-1000 proas reted tons FCAT) proun, sires a lorge ueri o7 i

shlipiog wes bullt in yards outsice the Soviet Hloc. fny error miy be ey

%
»

fn the direciion of over~astimetion, in view of the procedure used ir :om

roster of Loviet shipping. In this Process, & merchentnan kno o Lo e i iag

hents is vesumed Yo be opersiive until ° atelllipenae to the eonirery ip ressives. This

25X1  error should not exceed ylus 15%, sim:j

25X1
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iess confidence con be placsd in the estimeles of shipring under 1000 CHY.
Hueh of this tonrage wes bullt in the UODSR, or in the Soviet Setellites. Less Infor-
metion is therefore sveilable on these vessels. Bven less confidence 1s pleced in the
estimetes of the asmoutt of this tonnage ,groqn which is diesel powerers. The number of

diesel vessels, «nd their tonngre, has been derived from a survey of 61 huselarn ships

in this cetegory| Pran this survey, 1t

wes determined that 29.5% of these vessels were dissel poweved. [ 30% $rotor wes there-
fore applied to OMNI's estimetes of total tcmnaée and numbers of vessels under 1000 GRT,
Tn yrepering Table 17 1t 1s therefore feltl that these figures may be subjoct to large,
but undetermineble erroxr.

In estimating the deily averspe fuel consumption of the petroleum consuping units
of the fleet, use has beer madas of methods of estimstion prepsrer by OFi. Three separaie
methods were deweloped. These concerns (1) "Liberty™ type vessels; (2] zther types of
oil-rueled steam vessels; (3) diesel vessels.

{1} Pliberty” Zype Yassels. Tuel conswaption of this type of shipy is Rnown Lo be
gbout 190 barrels of fuel oil per dey 22/. This equals 29.12 metric fons par day.

This fector, besed on U.5. experlence, should be extrenely accurste,

(2} Qther Typeg of Oik~fueled Stesn Vesgels. £ study of 47 older ex-Ul ships still
"on loan® tu Russle shows that these vessels totel 216,611 grovgs tons, snd 100,300
shaft horsepower. 23/ This permits derivition of & factor of .46% shefi nursepouver rer
gross ton. Another study of 50 US ships of this type built bLefore 1941 indicetes thet
this fectar should be 475 shelt horsepower per gross Lon. ay A compremise fretor of
47 wes therslcrs used.

A& furtber study of 20 older ex~UC ghips in Russien hands indicrtes thevy they agpgre-

pete 49,250 shaft horsepover, anc consume 682 long tons of fuel per day &t sea. This

.
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meens thet consumition is .0)138 long tona of fuel per sheft horsepower per doy. 'This
foctor is in close socor with anotheér US so#rce, 25/ which states that oil burning
merchantimen consumer 1.0%5 pourcs of fuel oil per sheft horsepower per howr, or 20134
long tons per cay.
A ocompound fector can therefore be derived rels ting gress tomnege to fuel cope

sumption in lorg tons per Coy. This is @
(ag7) 2 (L0138) = JL064S

Or; conve ting fran lon tons to metric tons, N0659 metric tong of fuel oil per
gress ton per dey ot sea. It is felt thet this fector will be reasonelly sscwrate when
used in eelowluting fuel ail consmnptien for o reletively lerre number of ships, CJempls
celouletions for ships known to be iv {useisn hm.ic's infierte thet en erraw of 4% may be
antiziputed s & peneral rule.

(2} Dlesel Vescols. | & study of 184 U3 flre dissel merchentnen over 1000 7RI yieldad
& totel of £35.369 gross tens, end 521,275 breke horserover, £%/ This pives = factor of
<€<5 horsepcwer per gross ton. It :Is' steted in & relisble U source 21/ thet dlesel
fuel conswmption for diesel merchantmen should be about .4 pouncs rer Lirske horsapover
hour; or 00437 metrie tons per brake bhorsepowver per dey.  This nerrits derfvetion of
& compound fsator of .0M273 metric tone of diesel fuel per pross ‘on rer dey £t sea.
This fastor has slso been tesher ageinst ¥nown performence recards of 17 Russlan dissel
merchenirien, snd has been found to result inerrors of less then 3.

In estilomrting the number of days spent at ses by the verioue sarroneris of the
merchert fleet, ONY esevmed that a freiebter stends 160 CBYS [eT werr 2t gen, rnd the
belence in purt. Thie Tlpure wes derived by reduring by 20% the nwbee af dsgs at ses

which the U. S. has exrerienced with freipkters similar to those of the WDBSR. This

“32 .
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ellows for slower loading and disahaﬁging r;a’tea; end for poorsr conditions of vessel
maintenance, in the USSR, A similer method wes used in determining thet trnkers would
spend 215 days el ses, ond 150 in port. In the cese of vessels under 1900 GRT, it has
been arbitrerily assumed that they would spend sbout 50% of their time at ses. Ir con-
Juntion with the use of these frctors, it has beer sssumed throughuut thet a vessel
will burn about 207 as much fuel in port es at ses.

It hes not been possible to estimate the degree of error vhizh may be introcuced
in this factor. 1t 1s probubly the fector most subject Lo error used in the calculations
of consumption.

After this discussion of methodology, it is possible to comment or lhe retroleum
product consumption estimetes outlined in Table 16.

Ciesel fusl consumption ip 1951 is celeculsted from the factors discusged above

es follovws:

Froduot
Fuel In Fort Metrie tons
Lays GBI  Fagtor _PFegier  per yser _
Vsssels over 1000 GKRT
Tenkers
At Sea 215 103,013 00273 - 59, 300
in Port 150 101,003 00273 o 8,300
Total T€7,600
At Sea 160 320,647 00273 ~ 140,100
In Fors 205 320,647 00273 o2 35,900
Total 176,000
Yessels undsr 1000 GRT '
At Ses 180 59,400 00273 = 29,200
In Port 185 59,400 00273 R 6,000
Total 35,200
Grend Total 278,800
-
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A rounted figure of .3 million mstric tons has therefore been used as Lhe
gstimrte of clesel fuel wonstmptlon for 1951. Ia projesting the tren: of dissal fue)
consumption in peasetime, sllowsnce hes been made fa the reported sonsiructiom in the
Soviet Bstellites of 8 considerable, but unknown, smount of small vesssl diesel tonnege
for Soviet assount, Diesal consumption is theref:re expescted ic inaresse fradusd 1y theoug
Peacetime 1953. In the event of war, it iz antieipated thst Soviet skipping activity
on the hilgh seas would be cousiderabiy curtailed, At the same time, the volume of' constal
shipping, end shipping in protected areas; might increase, notably for smallsr czfai‘tc.
T'iesel requirenents might thevefore fell below their present levels, but would nét be
substerntielly reduced, in arbitrary 25% euf; below the estimeied 1957 levels has there-
fore been indlcatec,

Dol wil consumpiion iz cerived ss followss

" ) . Product
‘ ) . _ foo of ue; in Fort Fetric tons
Vessels over 1000 LT ia¥s  Vepsels Feg tor fastor JLEE 3enr
4% Sen 160 38 23,17 LET 00
in Port 205 iz ot I ot e sB95T
Total 222,400
Uthsr vessels over 100U GHT
Pays  GRT Fusl In Pory Frodust
funkars Faatoy Fawtor  Meiric Tons
: P - SREL YEax
&4 Ses 215 21,178 L0687 - 33,000
In Fort 150 23,175 o659 o s 20Q
Total T 200
ALl others
At Sew 160 363,244 00655 - 383,000
in Fort 205 363,244  .006%9 oF LS8, 00
Total 181,100
Grend Totel wl2ls00
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Fuel odl consumption in 21951 hes Loon estimeted te be 7 miliion metris LUNS o
The rote of increase in fuel oil sonsumption through peacetime 1953 is thoupht to be
80 smell &5 to be Insignifiosent. The most t‘uél oil is zonsumed by the levger cergo shipn
in the fleet, apd it is belisved thet there will be very few addition: ‘o the fleet in
the Lerper tonnsgs cotegories.  In wertime, 4t 1g egain antlodpated thet there will he
2 reduction in fuel i} requirerents, as the fleet fs withdrswn raw the nigh sews.
While some of thie shlpplnug mizht be diwerted to the sonptel trsde, or 1o protscled suas,
& 25% redustion 1n fuel il requirements doss not sewn fay fetehed,

iubricatipg 1) covsumption sstinetes should teke into soeount tre lubricetion
nesde of thie whole merchent fivet~oll fusled, coml fvueled » &nd diemel Pueled. It was
therefors catimeted comewhat arbivrerily thet each shlp over 1006 GHT would use an avers
epe of 1 barrel of lubriasnts per dey, while erch ship under 109U GRT wouldd ase tnly
belf thet emount per dey. This would result in a congumption oif some 275,500 barrvels
of iubricents per yesr, or lesa than <05 miliion metrie tons. IFor the suke ol worples taw-
ness, it hes been necessary to record 0.3 uillicn tons of iubricents scnsuupiion in
Tebie &, This 1s because eptimated totel Jubricent consumption by &1l types of Soviet
shippl: ¢ aprrosshes this Tlgure; the greatest pert of totel lubsiealing -1l aunsuept Lon

by all shipping oscurrs in thia ETOup.

be Consmmoiion of Petroleun Frotuots by the Sesvlen Verpharn Bset .
im:iﬁﬁ?&MQ

The sovsunrtion of petreletm produsts by the caecpisn mershant Tieet, as shown 1n

Teble 18, %s estimated on the basis of deta woncelning the somposition of tie Gasplan

- 35 .
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Tleet, it dally fuel reguirements, snd the number of days which wunits of whe fleet spend
et sea. This method is the wame as that used in prepering estimetes of the corgumpiion
of petroleum products by the deer ses merchant fleet.

TABLE 18  Estimated Copsumpiios of Fetrnleum Products by
the Soviet: ipspian Sea Merchent Fleaet
1950 -~ 1953

Mi1lions tretrie Tons

Feace wr

1950 1951 1952 Fiscal 1953 Fiseal 1953
Diwsed o1 «1 o1 ol o1 o
Fael oll -3 o3 3 ] oy
Lubricents [} £ 2, - B
A ok ode ch K

8/ Negligible.

Table 19; Appendix, has besh prepered from ONI data. 28/ As iadicsted in the
table, only mcmpleté information is aveilable on 34 vessels, totaling 124,500 gress
ratad tou CRT). Of these vessels, 19 totaling 92,500 GRT were known to ber under
sonstrustion in 19423 no factuel Information is avellable on the types of enpines with
whizh these vessels are sauipped. For this repori; it hes been asrumed that these
vessels wore equipped with ollestesm engines, in view of the tendenzy for Lke Sovist to
equip its most modern laree vessels with this tyre of engines I has heen sssumed,
in egéition; that the remsiring 15 vessels of the 34 clted above, lnown - totml about
32,000 CHT, are alsc oll-steam englned.

Informetion on the number of vessels under 1000 GRT rlying the Gasplan is
currently entirely lacking. Purely as e meens of estimafting the general mognituds
of the petrscleun regulrements of these vessels 5 1t has been sssumed thet ihere is in
existence in the Caspian the same proporiion of tonnege under 1000 GBT as in the
case of the deep sea fleet. It hes further been asgumed, since it is f=lt that this

= 36 =
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is probably & very conservative estimcie, that most of these wessels will be diesel fusled.
This mesumption sesms tenable in view of the relaﬂvely high cegres of eweilsbility of
petroleun fuels in this srea.

It must further be observed that the campleteness and acouracy of Table 19 is
subject to question, since few rellable current observations are available from
vhicn 1t would be possible to bring these estimates of strength und compositisn of the
Casplan fleet up to dete.

The daily fuel requirsments of the various types of vessels which meke up the
Caspian fleet have been estimeted on the srme basia as the daily fuel requirements for
the deep sec fleet. Same error is probably irirocuced by using the aasumpticr that
the Casplan fleet consumes fuel at the same rate as equivalent vessels in the desp
sea fleet. The Caspien fleet contains n greeter number of smaller vessels, ss that
it appesrs to average Just over 2,000 GRT per vessel; the deep ses petroleum fueled fleat
averages abeut 3,150 GRT per vesssl. The degree of error which is thus irtroduced
carnot be estimsted.

Some further error is probably slso imtroduced by assuming thet vesscls in the
Caeplen fleet spend the sanme number of deys Bt ses ss those in the deep ses fleet.

The fsets thet the averege voyage is probably shorter in the Caspisn and that the
Northern Caspier is ifce-blocked in winter would indicate thet this mipht be the case,
Hovever, 11 must also be pointed out that a lerge portion of the Soviet deepr ses
fleet is engeped 1n a comstuwise trade in seasonally ice-biocked waters, It tlierasfore
seens not toc wrezsonable to essume thet the number of days at sea s approxinctely
the same, Turther informetion is needed on thiz subjeet before firmer sssumptions can

be made. -
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In the 1ipht of these aggunptions, the following commentary on the eonsumption
sctimates indicated in Table 18 is possible.

Llese) fuel consumption of the Soviet Casplen Sea merchent fleet is estinsted ns

followat
. Fuel In port  Totel consumption
Boye GRT Pagior factor Metric tong per yzar)
Yepsels over 1000 GRT
Tankers
At Sen 215 24,606 L0027 - 61,400
In Port i50 104,600 00273 ol 8,500
Total 70,000
All othere
At Sen 160 16,400 00273 - 75300
In Fort 205 16,400 00273 0l 32800
Total 9,100
Vopsels under 100 GRT
At Sen 180 32,000 00273 - 15,700
In port 185 32,000 -00R73 ol 32300
Total 19,000

gg%}’,g ) OT& % 2000

I'lesel fuel consumption is estimated to be about .1 million metric tons. This
12 & little higher then in previous estimrtess ﬂw difference lies primarily in the
inclusion in the current estimate of diesel fuel for consuaption by units under 1000 GRT,
The estiwrie of .1 milllon tons hea been continued throughout the peacotime period undar
review. Astually, there will probably be some inaresse in diesel fuel consumption in
this sree, perticulerly in the tormags cetegory uncer 1000 GRT; howsver, it is not
felt thet thie ineresss will be substontiel. In the event of wer, shipping cetivity
in these protested waters might be expected to incresse, together with thae general

level of economia activity. & =mell Increuse has therefore beer recorced. The figure

- 38
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of .2 mi1lion tons mey be reparded as the optimum disesel consumption thet cen bo sptie
elp:ted in wartime, op the basis of present knowledre.
Yugl o]}l consumption of the Soviet Cesplon See merchernt fleet is estimeted in

accordrnce with the calouletion presented belows

Fuel 1In part Totol Usnsumption .
Deys GRY Faztor  Factor  {etri: tons per yesr)

Yesgels oyer 1000 CHT

Tenkers
A% len 215 172,000 U065 - 43,700
in Fort 150 172,000 <0059 ok 7N 8.9.9)
Total LENI00
&11 others
In port 205 27,900 -00659 ol . 1s500
Totel ] 3&,9C0
erisd Totsl dis500

This celeulation results in an eatimated aoﬁeumptian of sbout .3 miliion tons
of fuel oll. This estimste is sone 403 lover than previous estimstes. It can only
be presumed thet different essumptions hsve been made, slthough 1% hss not been possibla
to idertify the assumptions mede in the eerlier estimctes. There is no existing
evldence vhich indicates thet fuel oil consumrtion by the Cssplan fleet is imereesing

\

at eny sonsidereble rete. Consumption has therefore been held corstant in the peried.
wertime estimsles have been very slightly irereased to allow for the ineressed wartime
activity meriioned above.

fubrisetipg oil consumption has beern estimeted in the same menner cs ihe consumption
of lubricanté by the deer sea merchant fleet. It shoul€ approximete 51,000 berrels per

yeer, or less then 10,000 metrie tona. This requiremert ie too smeil to be taken inte

secownt in this study,

=39 -
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0. Lonsunpilon of Fefroleum Products by the River _Fleet,
Inireductiog, |

The consumption estimstes presented -in Taeble 20 depend on the agouracy of
ealculetions vegarding the composition of the Soviet river fleet, its horsepover, snd
its consumption per horaspowver,

TABLE 20. Estimnted Consumotion of Petrolews Products
by the Soviet Hiver Fiegt
1950 = 1953

1950 1951 3942 Fiseel 1653 Fiszal 1953

Plesel 01l o1 <1 <1 e 1
Fuel 031 02 o e o2 L
Lubri zents : -3 ol - —i el

=3

3 T .3 o3 23

8/ Fegligible.

The pre-borld War II inventory of the Soviet river fleet le estimated to hesve included
3,600 gelr propelled unite of £10,000 horsepover, ss well rs sonse 11,500 noreself-rro.
pelled units. 29/ This means thet 24% of the pre-war fleet uss self pripeiled. Durling
the war; some 4,000 river unit s_ of all types were cleimed to have been destroyed. 30/
Assuming thm‘ 247 of these wers self»m"ap@l‘s ed, the post war inventory of aselfwprow
pslléd %essels would have totaled about 2,640 units. The pre=var horsepower per self
propellad unit can be caloulated to aversge 225 horsepower from the above data. Assuming
that the postwar inventory would averége this fipure, it could be expected o have totaled
594,000 horsepover after the ver. The Five Year Plan whieh eried in 1950 had as one of
its objectives inereasing the river flset by 300,000 hc;:r.'ssepcmex'u ;.}j It is not known
<hetter this objective was attained. It is nown, hovever, that the Five -?{ear Plan for
the river ficet was only 1% talf1lled; in terms of the incresse in total sarge caryried,
32/ Uilizetion of equipment appesrs {c have been about the seme as that plamned. It
geers possible to assume, then, thad only 90% of the net horsepover inererse rlanned

- 40
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wes achieved. This would meen thet the horsepower inventory of che fleet wouid have
atood at about 864,000 by the end of 1950§ If 1t is then assumed that the net snnuel
gain in ‘horsepower thet could be expected after 1950 wuld pot be greater than the 60,000
borseporer everege per year planned between 1945 and 1950, the irventory of the

fleet would increase gredually to 1,0:(!_490(!) horsepover by mid-1923, This would mean

thet the micd-period inventories for the yeers 1951, 1952, end fiscal 1943 would be about

894,000, 954,000 snd 984,000 horsspover, respectively.

No positive information on the'percentsgie of the totel lmventory which is cosl

burning is aveilsble. | been used which estimates thst the fleet

18 75% petroleum fueled. 33/ The division of ﬁis o1l burning inventory Into oil-steam

and diesel presents a further problem; an esriier estimats is thet 2/3 of the petroleum
fueled vessels ere oll-steam. 34/ Recent estimetes slso indicate thet 90¥ of the inventary
is serviceable. The estimated saerviceabla mid~-yesr inventory of the horsepower of the

Soviet River Fleet is therofore estimated to be the followings

fresnan rmiy S o
Yenge Yer
1951 1957 Fisesl 1953 Pinsg) 1953
Totsl inventory &2, 95z, 984, 98,
Lese: 107 unserviowsable 8y ) _2%

Totel servicesble inventory 805 859 88 886
Diesel powsred 201 214 2L 2743
Uil-gteam powered 403 430 L4463 h43
Coal=8term powered 201 215 242 282

3
Total 80% 859 886 886

it will berw be assumed thet river vessels are used about 1790 hours per year.
This assumption 1s derived from two faots: that 200 days of annual operation is typioal
for Soviet river wuraft, 3%/ and that river craft are in motion sbout 37.2% of the time.
36/ In wsrtime, It is assumed that it would "a possible to lnorease this utilizstion of

vessels by an sriiveary 10%, resulting in 1970 hours of operation per yesr. {t hes been

assumed; ag in en| |study. 37/ thet diesel river boats consume 000312
TP SECRET
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metric tons of diesel fuel per horsepover hour, rnd thet oilestean vessels consume
000222 metric tons of fusl oil per hors@u#‘er hour.

Lubricent consumption hus beenassmac?. to be about 57 of the diesel rud fuel oil
requirement for petrulewm fueled vessels, - Sinece petrolewm fueied veszels constitute
75% of the self-propulled fleet, it follows that same adjustment must be made to provi o
for the lubricsnts consumed by the coval fueled fleet. This e,dj;smén‘t’ faetor has been
considered to be ;%g or 1.33 times the lubricants consumption of tlhe petrolenm fueled

5
fleet.
Trom these sssumptions + 1t 18 possible to derive Teble 21, Appendix 4.
It will be seen thet the dlegel ol consumption set forth in Teble 20 for the imlare

fleel has been estimeted throughout the period at .1 million metrie tons per yezar, despite

s 6lightly incvensing consumption shown inm the Appendiz, Tgble 21, Sinilsrly, the
el ol} consumption ostimete doss not exceed .2 millicn mstric tons during the pertod,
Kabwdepat consmmpiion 1s 200 muall to be réaaxﬁed in Yable 20, B

It should egsin be rointed out thet theée eonsumption estinastes sennol be very

tocurate, end may only be considered to be order-of vmarmitude estimetes. This is dus

to the many sssumed varialles which heve been incorporsied in the methud of caleulation,
This methodology has beer used in a previous re;;)crt, end has been improved on only in
ninor respects. Studies currently in progrress promise to produce firmer estimetes.

In the interim, the deta presented in Teble 20 can be regarded as adequete, singe the
totel demend for river transportation erpears to be small, and sinee fairly large
errors in the factors used in calcu?,stion wuld result only in smell changes in the totel

consumption sf produets.
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b QM&@&_&Q&M Froduets by the hedlroads,

Estin: ted consumption of petroleunm procucte by the rellrveds of the LIOR are
sumnerigec in Table My @nflicting end 1n§c?ethete deta make estimstes i this sres
of zonsumption difﬁn‘y Bovever, it sppesrs thet fuel oii consummplion by the railrosds
msy be somewhat legp ‘_h?n hes 1reviously beep estimrted. Cince re svidere Is evailable
¢ '"rentiy whilek weald foreshedow any subgtantial chanre in rallroed petooieun procuct,
deme o'y oconsumption hag becrn hald sonstent throushout the pescetime reriod. o war,
it is believed tlet the USSR would sontinue to operste its oll fueled reil net 1

!

approximctely peacetime lovels, #né hensce the vertime requiretents shou no chenpe.,

TAELE 22¢ Fstimstec Consunttion of Fetroleum Uroduets
by idiroads in the USSK

1950 « 19%-
fidlion Metrie Tong
tozge Lar

IM%S 1951 1952 Tlanel 1487 Frogel 1053
Ferossne i - i G 3
Piesel 041 ok ol N 3 L
Fuel =41 L8 1.8 1.8 4.8 1.2
Lubrisunts ik sk ok i ey
Total Q. 2.0 2073 2.0 2.0

&erosape is used by the Soviet rgilroads for lighting end nerting cod as ¢ solvert,
Buesien stotisties clessity relirosd use of kerosens &3 "Industriel® use of this rroduet.
In oxder to aveic dupliertion, Lerosene consumption by the reilroads is ircincded in
pert 5 of tnis report in the estimete of Industrisl use of this rraduet,  In oary cuse
1t is net e-nsidered thet reilroad consumption of kercsene sould be verr creat. It
mey be so smsll as to be asgilpible,

Diezel: fuel consumption has beer based on en estimeted 1950 totel of 166 diesel

locamotives 38/ in opercilon on USSR railroads. Fuel consumption per ciesel locomotive

- 43 =
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has been estimcted et 600 tons pes yeer, in vi;w of the experience with diegel

engines in the US during 1947 33/. Combining these figures, & totel consumrtion of
Just under 100,000 tons of dlesel fuel dur;T ng 1950 is obteined¢. Sinece post-1950
production of Jisgel leqomotives in the USSR 1s probebly falling short of the amsll
number planned 38/, dlesel tuel consumption hag not been inere:sed during the peace-
time period under review. Wartime diesel fuel requirerents Lwve been astimeted to be
aprroximetely the seme as in peccetime, since 1% cenbeanticipeied that existing
diesel trewtion will sontinue to be used to capecity in an emerpency, while production
of new diesel equipment msy be slackened or ¢iscontinued.

In estims*ing the fusl oil wonsumption of the reilroeds, severel methods have
been used. Sines evalleble deta on fuel oll consumrtion by the reilroeds ia scant,
it hes been necesarry to follovw a some"subat tortuous course of srelysis in esch cass.

Method I. From a recently published srticle in the Soviet press, 41/ it oan be
determined that 221 kilogrima of fuel were consumed by the railreeds in the USSR
during 195¢ per 10,000 ton=kilometers of gross train weipht. hile not srecifically
steted in the source, it is belleved thrt this figure of 221 kilogrema refers to
stendarc fuel, It s cnlculated thet Russian rellrcecs carried 601 billian net ton
kilometers of traffic during 1950 42/. 1he reletionship between net and fvo8s train
welcht in the OISR is approximately the seme as in the USy or 1 s2.32. 43/ Therefore,
a totel of 1,276 billdon gross ton kilometers of treffic can be oslouleted for 1950.
This would result in an estimeted 28.2 million metrie tons of standsrd fusl consunption

by the reilroads in 1950.

wdidy -

Approved For Release 26590§IO§ PC?A%I;Q-M093A000200010008-8



Approved For Release 2002/05/09 : CIA;RDP79-01093A000200010008-8
TOP SECRET

Sinee no evidense le currently svaileble on the sbseluve smounts of Tuel oil
eongumed by steen locomotlves, it is nesessary in this methos to ma}e wge of the
statistics which the USSH hes made svailable in the pasi on the perievtlie relstlons
ships betveen the varicus reil !‘ue-iai nost probably expresged in stenderd fuel
etuivaloents:

The 1930 estinate presented in Teble 23 allocates Lo wesl of all types the same
peroentage of totnl fuel sonswnption as wa.s the tase in 1966, Hard scsl is thought
to amcourt for s grester percemtage of total aoal vonsumptior than ;%x; 1946 in view
uf the couplete reopening of tl}e Donetz cosl mines sinse thel date. Consumption
of wool, whith soeounted for wuly s wery smell part of the 1946 totel, is thaought to
have becuns Insignificazs. Estinated petrolevm consmpition is therefors placed »f

3% of the total fuel consumption, in teras of stendomd fuel.

TABLE 230 Percentave Compesition
of Beilvosd Fugl, USSR
1940 - 1960

e P S .
&2 A3 JUE  19%. (Bat,)

Gonl 8.6 £4.5 P54, 80

Lignite 6.3 7.2 21.% %

Wood 1.0 1.5 0.3 -

958 e §:8 2ah 3

i00.0 100.0 100.0 00

&/ Befer to rafevence 41/, £5/ snd 46/ Tor 1940, 1943 amd 1946 respectively.
If the 1950 sstimets is secepted; 1t will be apparert thet petroleun ceu be
sslimcled to have accounted for 3% of the 20,2 million toms of stamders fusl ssloulsted

ebove, or 85 million metrie tons of standerd fuel. Ths Ffautor uged by the Sovier in

193233 to convert fue) oil to standard fuel was approximetely L: 1. 417 This would

¢
W
&
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nesn that fuel 0il consumption by the railx.;oaés ip the USSR 1n 31980 would be about
9 million tons,

Method I1. This method is similer to that used in esrlier repcrts. 4 ig
known thet in 1940 the Soviet rallrords consumed 93.59 of tatel coni consuned Ly
all forms of trensportetion, end that this total was 49 million tons, 4%/ The
rellroads therefore consumed 45.8 million tone of corl of all types. Jnee iv is
estim:ted that coal represerted 90.97 of coml fuel consumed by the reilrosds, 48/
and thet o1l ascounted for 8.1% of the same total; it follows thet oil asccunied
for 4.08 million tons of woal expressed In cozl units. The rotie used by Soviat
stetistielons in preparing 1932-33 date 50/ for relating fuel ol and coul *’;ansumgd
by the raiﬁu‘oeg}s {in terms of stenderd fuel) hes been eslculeled to be 1.8:1. In
view of the puorer oversll qualtiy of 1940 ecal procuction; as ccupsred tu 193233,
8 conversion reticof 2:1 does not seem urressonable when dealing with 1240 Gata.
This sonversfon facter can alsobe independently arrived st fram another Russisn sources.
51 In tras sourge, the reletive 193¢ hemting values of fuel oil, 208l anc lipnite
whey burned unier locamotives bollers, are giver as .98 ('-35')s 55 gl{‘ and 35 (5),
respectively, in terms of standard fuel. This wonle mery: 2 relationshiy betumen fusl
oll snd ar 20.17 coal-lignite blend (see *ahle ebove) of ebeut 2:. Using this faetor,
1940 fuel oil copsumption by the reilrosds oen be estimeted to be abeut 2,0 uiilion
metris toas, keriier studles assume that 1950 fuel ofl requiremerts rur tie railreads
were spproximately the same as those in 1340, This assumption sesrg pegnitie In viey
of the facta that: (a) aslthough oversll traffic ngy have Increpsed, it seens rrobeble

thet most of the incresse has oceured in the srea of sosl tractior; (b) irereosed

- 4h =
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o,

diesel troetion since 1940 is known to heve replaced less of ficiont Pued il wraction
et lesst to gome extent. 1050 fuel oil recuirements for the rsliroels nre, thereiore,
estimat. % 2,0 million metria tons by this method.

Yethod 311 1s besed or the assumption ihet there exists a velstionship between
totel treck kilometrape cevoted to oil traction, end the amount -f fuel oll consuned
in rail trensport. The Seviet Flsn for 1950 eelled for €F of a itoial of 118,700
kilometers of tracksge to be served by oil trection. 52/ 1t iz tnen srbltrsrily assumed,
in viev of the locetion of the ol fueled reilronds in the Grusasue emd Genoral Asisg,
st these rosds would besr slightly Jess than their progortionsnte shmre of tm fficy
it has, therefore, been estimsted thet these rosds would bear roughiy ¥ of Lhe tolal
ton kilometrapge of USSR rail treffic. hpplyiug this Paetor tc the fuel sngunmtion
of 38,2 mwiliion tons of standare fuel (uhieh is derived frag Fross ton kilssetrage)
in metrod 1, 1t would appear thet ebout 1.4 million tous of steniard fusl c¢oicd be
congumel on the oll fueled roads. Using the sonversion factor of I : 2, #his would
meen thet .4 million metris tone of fusl oil were sonsumed by the Sovist railrsads in
1950. It is recognized that this metliod is subject te vide srrer; housysr, {4 is belioved
thel & renys beiween 4 and &% mipht represert the macimum and minimum recssneble egtio
metes Do the proportion of total ten kilometrage serried by oll fusled railrosds.
“hese facturs would result in a range of estimete for total fuel 2onsumptisg between
1.l end 1.7 million metrir tons in 1950.

in view of the results of these‘ methods of esthction, it wiulid aprsar thed
surrent fuel oll coneumption by the USSH reilroeds Bay have besn sumewhst overestimated
in the pest. 4 range of betveen .9 ard 2,0 million metric tons has been derived in the

above calsvletions., Since slifktly more confidence is placed in Method I1 thep in the
-~ L7
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other metheds, the sstim: te of the most probable fue) oil sonsunption hes Leer placed
al 1.8 million metric tons (Error - 50%, £ 104 3o

No deta are currently avsilatle which would Indicate thot fuel oil oonsumption
by ’c;Ixe railroeds in pesscetime wiil vary substantislly, In view of tlis fact, the
estinrtes for 1950 have been carried fc;msrd throughout the perind. It {s bellewved
that the fuel oil requirenents of the rellroeds during var would nod be sutstantislly
differert from those in peagetinmo. - hile 1t might be essumed that some wirtime sonver-
sion from ¢!l to other fuels would be possible, the experience of the last wer indiestos
tiimt this would not be the cgse. On the other hand, the obvious wartime reqitirement tha*
the rail net operate st meximum efficlency would tend to irdisste thut no reduetion in
fuel oll requirements could be anticipated.

Intellirence on the smount of lubriosnts consumed by tie Loviet rallrosds 1s surrent)
lacking. Leriier estimr Ves, based on incomplete Soviet dats, have placed bibrieating
¢il congumption by the Russien railroads ot approximetely .1 millicn met rie tons per
Yeer. In an effort to check this estimole, use hes been mede of dsta on lubricsnt
consumption by locomotives in Austria, 53/ Relating Austrien consumption of lubricants
per locomotive kilometer to the estimsted kilametrage run by Russian locomstives in the
period undur review, it is possible to obtein an estimate of 23,100 metric tons per
yeer of lubricants consumed by locamotives in the USSR, This figure semxciudes
lubricant sonsumption by rolling stock and passenber lonomotives.

In envther e.pn‘roéc’é: to the problem, the lubricert consimption ih 1939 of the

Great Lorthern Reilrosd in the Unlted States was ssleulated to be 52.2 kiisgrams

- 48 -
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per miliion gross ton kilameters §4/. Tris flgure inciudes sll gresse snd lubrieante
used in operating, repairing, snd meintaining the locomctives end rollilng stock of
this rellroad, Both in terms of the climetie conditions under which this reilroad
operates; ond In terms of the diesel-stesm retiss present ir fis locomeiive inventory
in 1939, thds rsilrosd 1s the closest W arelogy to the Soviet reilroad system. It
is therefore felt f.hzxt the above lube consumpiion may serve as o velld ~hevk on other
methods of estimste. Using this factor of 52.2 kilograms of lubrisents, en sstimeted
conzumption of 66,600 metric tons per yesr of lubriernts mey be oblained,
It is therefore cousidered thet reilrosd consumpiion of lubricants in the USSR

will be sumewhat less then .1 million tons per year during the pesceatime periocd under

review. [Lince there is no evidence which would lesd ic¢ & substartiel revigion of this

fipare In wvartime, the same estimrte has alsc besn wser for wartime fissel 1953,

w 4Y -
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5. Sonsumption of Petroleun Products by Indupizve
gunery ,

This section 1s coneerned .ith the consunptlon of petrolsun products by industey
in the USSR, including requirements for power geteration. However, consumption of
kerosene by industry 3s considered in tre section dealine .Ath jwme colgmption,

There sre ver; limited dcte aveileble op the conswiption of gasclione, cdiasel ~41, fuel

cii, en¢ lubrisants by Soviet industry. This: repourt reflects the pregent ussatistastory

-

stele of our knouledpe in Lhis field and incisstes thet +he reculirements presentsd ig

Table Z4 must be reparded es tertative and subject to dmportest revisicn: wlien better
duta are availcble,

TADLE 24 Estimrted Consumtion of Petrelewm Iroducts
br Indusizy in the USSR
1950 - 4t

¥i133on Metrs: Tons

o B

2 AT
i95G 31951 1952 Fiscal 1753  Miseal 1953
Gasoline W5 W5 oFs g "]
Ticgel il 1.2 Ao 1.8 i.%5 o
Fuel ol S Y.8 15,2 10,7 8.2
Lukricants Y W T . des Loz
Totsl 13,8 12,3 13,8 18 3.1

Very few positive conslusions mey be drsun from the snelysis of industrisl
requiremernts, sinoe so very 1ittle is krawn sbout these requirements. This is
particulerly trus in the area of Incustriel pesoline; dlesel mily and lubriseting
oll requirezents., The surrent lack of intelligence on requiremests for these rroducts
1s particulsriy serifous, since the most Aifficulty will be encounbtared 1 Pinding

substitutes for these procducts. I1 4s nct pogsible to sonsider in the cnse of these

v 50
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products; as in the cose of industrial fuel oll, thet the incustriel demsrd 1s the
merpinal demend which mey be underagppliad in the event of nesesszity. There must
c¢learly be a minimum demand for these products withoul which Soviet industry will not
function effectively. The present state ¢f our knowledge does not pernit us to
determine this minimum. A ruch more extensive snelysis then has been possible ot thie
writing would be required to oblain accurate estimstes.

In the case of the industrial requirement for fuel oll, & scmevhat more satis~
foctory stete of affalrs exists. If 1t ia ass;mwd that industriel demsnd is merginal
to other demands for fuel oil, - an sssumption mads possible by the relstively high
derree of cenvertabllity present in industrial fuel oll bwning eculpment - it is possidle
to epproximete industriel fuel oil consumption. It would appear thet supplies of fuel

¢il are currently edequete, and would continue to be so, even In the event of war.

a. Coiouantion of dozoline,

The most recent firm datum avallable on thls subjsct is the stetament in e Sovied
gource thet pmsol’pe consumption by industry emounted to 190,000 metric tons in 1936
5%5/. The lstest estimates make use of this known fact, and, by projesting this figure
in accordence with industrial growth end the trend f}n oversll consumption of petraleunm
products, arrdve at the estimstes indiceted in Teble 24. Two facis may be prosented
in defense of these estimries: {1) it 1s probable that the industriai sonsuwaption of
gascline 1 relatively amnll; (2) it is probeble thet ilie present sonswaption of gesoline
by industry is gi lesst »s big ms in 1936, and it is not unressonsble to supposs that

it is tuice es large in post-war years. liowever, these estimstes cannot be reggrded
- 5] =
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a8 aiything move than directiomnlly correet. They mey be sublegr Vo ogn erer F »50%,

#50¢, or nore.

b. ﬁousm‘:»tioni 2{‘ '}_iggsi ;9.:13° ~ ‘
No firm dete are available from whieh this requircnient mey lte estipwiad, 14 i

kriown thet ihe 1936 consumption of heavy dissel fuel ty sgriewiturs ovnc imis_;g;*trfaiw

technioul groups totaeled 1.5 millien torms. 38/ Unfortunstely, to Dutiher breslsiows

of this lnderavtion is dven. Hecourse wes therefore hed fn er e riier eotim te 87/

procduced went o industry. From this bese 1t wes estimeted thet in 1977 Ressi-d irduatrial

corsumption of diesel must have Leen sbout 800,000 metric tons, fverversing = 930,000

tors ty 1045, The most recent estimeles heve been mede by teking 1ute gerouwrt tadustriel

growth end the incresse in osverrll retreleum product consumption erd spr i Pns $rase

Inereases 1 Lhe sarlier estinite. Thie method is ungstiaf: ctory, simee %4 iz Pnowm

et “ermeny was fer abesd of the USSR in ihe deslrp, menafecture, and use ~F Jlogal

eoulpment., The maumdfsic,m 1s particulerly insufficlert beceuss o tre peistivel

quentity of Jiegel fuel estimeted to be Imvolved, The presert stete o7 our

does not persit Improvenert without en irtersive snalysie whioh bes not beer o sible

o

in this report. These esvimeted requircunerts sre Uierefure subjest to messidi

“
it ies

a8 Freat error,

€. Consumptlon of Fuel 01},

The lerrest Lrduptrinl petrelouwr product reguirinent 4n fie LDt ps 50 ey athap
Incdustriclized ecomomy, 1s Ffor fuel oil. Very little direst ewidence iz aweilulils

on tle ecnsumpilon of fuel oil by industiy. However, the high cegree of corvertsbility
- 52 =
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of _ust fuel oil consuming equapment iu ndustry sermits a neiiod of estimation
here which vould not be praciicable for other tyres of petroleun fuels.

It way be ussumed umt in the U SR the fuel oil roquirements of the aymed forcer,
the railroads, and merchant shipping ~ with their cheracteriutically lawver degree
af eunvertebility to sther *vels - will be el Miest out of Soviet fus; oil SUPPLIB B.
the reweining suprlies of fuel oil ney then be assuned to be allocsted to industry.
this meihod, whicly equates industricl denand with the marginal availability of fuel
0il, does have the disadventage of meking impossible an estimnte of the smount of eny
fuel o0il which nay be poing into stocks. It has the advantoge, hovevir, of indicatirg
the maximan ameﬁnt of fuel oil which is available to industry.

Tebls 25, Appendix, dorives the industriel consumption of fuel oil in tho
USER during the period 19501953 by the method outlined above, The crude pr.adm tlon

at iie well-ncad shovm in this table is thal presented in I=A, Arnilebility of Crude

Potroiewm an the USSR, Crude production during fisecal 1953 is considersd to be the

some under the assur.iions of both pouce and war, in view of the discussior of
wartime potentials presented in that paper._.' Refinery runs to stills have bsen
caleulnted on the basis of 953 of crude z:’roductmn at the well-head, Minimum
'producnon of fuel 61l from refinery runs in the UISR is estimated to be 29.9% by
welght of the Russion orude run, in view of the data shown in 1.C, Refining of

Petroleum in the USSR, Production of fusi oil from imported Ruranian rmzut {topped

crude) hes been estimated to be 50 of amnual imports of 1 million metric tons.
Fuel eil availeble from Estonian shale production has been estimated to be ahout

0.5 million metric tons per year. Tho sum cf the above items, less the L% produrt
v 83 =
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joss discussed in V=4, Poiroleun Products in tho woviet Blos, pivos the total

fuel oil available to the USSR in the years in question.

\Fuel oil rejuirerwnts of the 3oviot Armed Jorces have been taken fraa
estimtes nrepared by the relevant military invelligence groups Por other papers.
Ground and Air I'orce requirements for fuel o0il are thoupht to be negligible.
Peacetime naval requiremerts have been derived from en estimete of fuei oil
requirenments for peé.cetime fiscal 1963, EQ/ dertime raval requirements sor fuosl
01l cro the saro as thuse shown in an varlier paper, _6_1_/ Railroad and shipping
requirements are those presented in rule'\_rant. scetions of this rovort, These
fijures orc discussed in detedl in the sections of this report deuling with
those requiremontse.

the results of these caleulations show that the fuel 011 aveilable to
industry iacroases from 8.0 million retric tons in 1950 to 10,2 million netric
tons in peacetime fiscal 1953. 1In wortine, the aveilability of fuel oil to
industry decreases te 8.2 million motric tons.

In addition, it is nocessery to take intc sccount in tius cajculation the
crude o3l consumed in the rroducing field by the oil industry. This crude,
which is burned as fuel, is estimated to amount to alout 15 of the crude produced at

the woll head in IVs4, "etroleum . roducts in the Soviet Bloc, By taking this amount

\

of erude burncd as fuel into azzount, the industrial consumnption of fuel oil (1nclud.ing
crude burned as fuel} is increased som&h&t,

It has bean possible at this writing to partially identify the mdustrial
consumers of fuel oil, This sllows o very rough check of the industrial consumption

of fuel o0il, since the method used in this calzulation is different, The method
- 54 L
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used Lo identify the verious consumers hos been thet of enalysing the input

requirerients of fusl o1l for vearious Soviet iandustries, Cince this has been done

partly by analogy with US industry, thero exists a strong possibility of error.

llowever, such 1951 inputs of fuel oil ac have currantly been rnode by specialists in

the various industries presented below are presented below, and ¢omparod with the

calculated 180) availability of industriel fuel oil.

Industry 296) Fuel 03l lpputs
{I%2lion Liacric Tons per Year)

Perrous Telals FaS
Petrolevm 'roduction (Crude) »4
Potreleun Defining 1.2
Drectric Pover 1.5
imchinery 42
Shipbuilding .2
Ruil Dquipment o1

Y]

Availability, 1951: 8.5

Unaccounted for: 206

In connection witl: the above, it must be pointed cat that o fuel oil requirement
for the psiroleum refining industry has beon included, s:nce the factor used in
deriving fuel oil vroduction in Russisn refineries 1s tha’ for deriving total fuel oil
procuced by refineries, before deducting refinery use of fu~l oil. Refinery use of Jusl
011 has been calculated to be about 3 by weight of the oruds oil run, or about 1,2
nillion tons of fuel oil, Other industrial requirements have veen deriwed by input
anelysis, as outlined sbowve, The fact ’c}'mt in 1981 sam;a 2.6 nillion tons have not boen
sccounted for does not suggest that this amount went to st~eks. Our hmwladge is
currently insufficient to determine the disposition of thls inremont ol fiel oc1l, It
is c¢bvious, hovever, that some of this oil could htwé gone to ot least the following
uses; aside from a build-up of stocks: (1) exportaof fuel o0il fron the U3SR; {2) & put
requirements for industries which were not surveyed; (3 'pr(;duci; lossos. In additi on,
Yhere is also the possibility thet the estimates from which the surplus of 1usl c\)il

- 55 -
were derived are in error.
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Some {nrther comwmba nre posrible on the. subjsot of the aveilabiiity of fuel

wil bo i.ﬁ&w.s%r:j in the event of wev. I% is jroboble that this aveilebility will

N

very move diretly with the total srude prodintion of the USSR then with eny othor
’ . .

fostor. It is uob considerad probeble thet the smounts of Rumsnian mazut importod

SWALL Yo incroesed, or thet fusl oil produnsd from shale will be availoble ix sny

figurea prosented v Pablo 24 roou So besy this outn

do Copmaptdon of Dubricmntae,

oy

toms in 1937, dineressing To o8 miilion Yony by 1940, . Thesn £ipures were extended .

in the most rocent estimates to the leovels indicated in Table 24 Thesy sstimates

arce ther

v aubject to great pessible errory end so little im ewrrenily known slbout

ke gubleort hat 1t 1o nob femsibdieo to iz the dogres of{?u&sih‘la‘ ereor 2t the mom

e

i
f<33
é
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6. Longumation of Petroleum froduets br_Homes,

E CODRUMArs

Telle 26 presents wstimeted kerosere consumption by Industriecl nué &
in the period 1950 - 1943. Industrisl end home consuRplion of kerosene are tresbed
together since 1t his been Impossible to sepsrcte the toc in kvown Soviat sources.

TABLE 266 . BEstimated MHome and luwusteisl Consumr tion of
Fetroloum Ircducts in the USSK
k950 ~ 1957

N Viilton Matpte "ang

Pap vy

1950 1951 1952 Fisenl 1993 Fisand 1954

L]

Rarosens 1.9 1.9 1.9 o2 1.

Consumption o kerosens hes been tentstively estime Led t¢ be about the sems
In 1950-43 as the plenned produetion of kerosens for home snd Indusztrisi use in
i%1. This estimste is predicated on the agsunbictes Lhet industring consumption of

kerosene shows a servain siability even in the face of ir reasing Industyial getiviey,

and thet ihe zllocetion of kerosene far heme use will be amell in pescetine, end minimal

in wertime. The estimetes apre thought to be subjest to an error of about £5%, since
thsy are unconfirmed by recert dats. There is thought to be po suistartisl home

ronsumption of producte ather ther kercsene.

Zepgsumption of Kercsene. The historissl dete shown 1n Tatle 27 heve bsen assembled
on kerosers soneumpiion by homes snd indugiery in the USKR. 1 has not teer pogsible
¢ sepesrate . the tuo songuners, since the twe grolps are combined in &1l sysilsble

Russisn statistise.

. BT
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Tedin w Corowr-tion &t oty
Lo kel Do wo E/
1013 « 17
Thonsiads o7 ehrtc Tong
1913 800 - 8254
1325,/26 . v
1932 1856.2
1933 325,
1938
1936 {Flem}
1936 {Astusl )} K -
1941 {(Planned production) ia3e.9

#/ See refererce 3/ im the fnnex for sources,

In several recsrt years, it ia pessible to lacrn somety! s of the tesnds {n eonsumn
tion within the Industriel-hame group whish vrought about the vharces indlestad. In
1934, eocnrding to ons Soviet souroe &4/, sctusl consumpticn of Yeropsne Wy the hage
group of wusumers incresse’ 2?15’5 over 1735, while the eonsumpticn of the Industrial
and Teckriesl grow ineresged vary 1ittle, Again, in the 1937 plan, the schaduled
fneresnse in consumption for the industrisl and home groups was. confired slrost entirely
Lo ZR.70 planned Ineresse In the evi1lsbility of keroseme Lo home eovguners, with
vertusily uo incresse scheduled Yor irdustrisl use £45/. Not emouph irfarmetion is
eveilsbls In these percsntege factors to be able to determine the sbsolute consumption
of eilber group. However, 1t mey be inferyed thad industriel sonswnrtlon of kercsens
zaet have remelned relrtively constant in trese yesrs. Thie allowe the egtebtlistment
of & hypothesis thet Soviet incustrisl congimption of kercsene ia relall¢ely vorstent,
ever iy sueh & perdod of lnersesirg industris) sativity as 1934.77,

If this lypothesls ls sceeptad, it follows thet the major part of warictions in
kervsene consunption by the industrisi-home group of consumers wist he fue to weristions
i the eovsumption by home consumers. The last year lo which the aclusl Verosene
cansumptin.n of the industrisl-home group 1s krown 1s 1936, However; the 1941 plenned
rrocuction for industriel snd home users is slso known. The 1241 plemned production

- O o
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extoaeds the 1036 actual czonsmn‘\ption by'sém 4’50,,000 metric tous. Hypothetically,
then, this increase in prodm!at;on of kercaene must have besn orimariiy schieduled Lo
meet incressed requirsnents of home consumers.

In avcordsnce with the Liypothesis, it muy further be assumcd that iu ostewar ysarwy,
eny insresses in consumption beyond the 1941 levela would Le Larpely dus tu further
inereasecr in the home consumption of kerosens, USince kercsete s uses in tha home

wrinly £or heating, cooking, and limnting, this requirements w.a

ined by the

nusber i hores burning Xerosens, sud the amount burned in sash name, Cfetween 1543

sg in e UNSR, due

and 1550 there wore conalderalie incresess in the number of Lo

soth te populstion and territerisl increases. Hovever, in the seme peris

wes an insresse o the number of homes servea by slectricity and watursl res. It

therefure seoms probable that the number of keroeens-turnirng homes hez oot increassd

proporii

wiely Lo the total number of hames. 7ith regsrd Lo Lhe acounz of kercsens
eurrontly wurned per home, there 18 ne evidence, other bthan e peneral indizalion

that kercsene ie pemorally in tight supply. It is certein that consideraiis flexibility

& {wood, charcoal}

i

iz possiblis In ths amount burned per homs, sincs subatitute Iual
are available to many Kercsens consumers, and nobably to rural kernsene serg mers-
It is aiso evident that the home requirement for kerasene is on whish mey hoe very
readily controlled by the Sovied gewirument through relioning withoubl ssricusly
effecting  he gbllity of tne Soviet econony to oroduce.

On beiance, it scems thet Lhners ls scme vasis for the mosunpin LAt Une site

of the home requirement for ksrosons iz nc lergee in 1950 than it was in 154i,

Coupling tiis premise with the hypothexis thet indus trial consurption is nct subjest

TOP SECRET
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So gurdous veriatlon, it ssoms possibtle to ussert thav 1930 eomswmplicn Jor Reresehe

Tor industrisl end home consumers will not be larger than\the production of Kerosuns

plapmwd for 1941, Tobtsl sonsumption in 10850 Ls therslore tentatively esiiwites O

be 3.9 million metvice tons. The Jegres < error jossibls lsrs 1s congidera

gince no porent ponorete dats are swvallaile w counfirm the sotinetas Yhe grrow

would seem aol Lo excsed plus or minus Zbl.

by

No conoress evidence is ava’lsdle on the cwrrent trerds in oivil ke

e SO e

sumption industrial and homg users. It ney e vesgible Lo asmame thel cerosene

eonsumpkion iy relatively vonatant at the Lu60 lewel of abput .9 rilllon toas. 15,
conteary G this assunpbion, the conswiption Is inersasing, it mey falriy Lo nssumed
that the incresse 1s due lorgely Lo en inere:sed gonereosity ou %he pard 3L the Joviet

governrent dn waldng nors kercosene gvailalle o hows users. ITnis is not “ellewved bo

:I8r Lhe FLO0Ke

we the sesu. I3 seems more prudont Lo assune that the USER would pz

ogpens and jet fuel 6o incrsssing the kerossns ratlon B edviilanc.

Vines ths eostimoles of post-wsr keresene consmaption are bassd on he 1081
claansd produstiiva of kerosene (walch wes only pertially warried b} wnd sinecs
it hes been ssymed than there exists a grest deal of [laxiviiily in Lie home dewand
for karcsernc, it foliows that in wartime 14 would be consistent to assune et »
drastic sul ln kerosend swmsurstion would be possible. This ot weuld fall dn the
ares 27 e hawe group of consureys., Ihe industrial group would show much lasy

PLeri Bil4ty 1o whelr regudrerents. AL the moment, it is Iapocsible w deverwine

owever, 1t dosg nuh peem

¢ e oout by

- 0
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88 wuch o8 507 without harm to the © CONORY . Hartime _umamnp'i;im_ has . thi

besn arbitrurily estimatsd at 1o0 willion metris Lons, 'I.m..s CERRRT Lo

subject to about the asme ranme of grrgy a.'x ther resseiime estimatay, op

It is not believed thet any 2ipni fleant anmmw oi’ M.hr:r* nr&dm,ﬂ.

B WHre

by home consumsys in the {JSSR.; CEaeddey L i:im&'&:gs have indic&’tﬁea i:hatf. 8

il was used in heeting homes, e evidemos hmg beag found 6o substantiste thi

assurption. Oa the sontrary, svidoucs Presonted by Soviet defeobors gaoms to

indicate that this 18 not the case. 1% must be understood that only fuel oil

congumption in Pﬂw;g is reforred to horsin., It is k:nomg that fusl i) is used

to heat certain oi‘f‘.lae mid industrisl buildings, and g Wammﬁnf buildingae In

view of the closep affinity of the*;e hjpaa of builxiing to industry,, J.t is com:idewd

in this report that the fuel oil allocated te industry cm‘ri;prs:?zhi-é& typg'a,oi‘, kbqu;_ife’then

v
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Ye Consumption of Petroleum Products by #ir Transport,

Table 28 presents the best e¢stimate now afailab_le of the vonsumpbion of
svistion grads gaéolinest of all types by civil air tr'a.nspa;rt in the Scviet Union,
frgluded in these totals are cons.umpbiun estinntes for schedulsd tmmmémiﬁl afir
Eransport, {or non-schedulod eivil air .tmnspcrt, end for v;siscellanaous alr
op«sra:tiumo These estimates have beun prepared on the 'bésis of estimates of the
munber and type of alrersft engapged in civil uberat&mes in the USSR, their fuel
consumption per hour; and their averﬂgé #tmber of flying houﬂt por yoai.

TABLE 28, Hstinsted Commmmption of Patroleun ?roducta
by Civil AMr Transport in t‘ha Ussk

1950 ~ 1953

i ¥illion uebric ..oms
. PoBoce - ¥ ar
1950 1981 I9BY Fisoal 195;‘3 . Fipesi 1933 ze

Gasoline ' ol ol 5 N a/

ﬂ(! Nogliglble .

The analysis on widoh the estimates of congunption bybeivi,lian air traonsport
aye vased is one prepared by the Dirsctorebe of Intelligence, USAF, for tho year -
1953 Eﬁ"‘j“ This a.n&lysig is mroesented in detell in Tuble 29, Appegdix and nobes
ineludsd *\:herw:i'i;ha

1950 sonzumption has besu asswned to be about the same as in 198}, 1982 end
flaoal 1253 peavstine comumption has teen arbi#wily inérsassd somewhad o . In
wortime fiseal 1853, 1t is considered thet elmost s} of the airersft pmsénﬂy
engaged in civil alr transpert will be transferred t o the wilitary; eivil eip

transport reguirements are therefors considered to bs negiigible in wartime.

w BY -

TOP SEC R ET
Approved For Release 2002/05/09 : CIA-RDP79- 01093A0002000’|000&-




Approved For Release 2002/05/09 : CIA-RDP79-01093A000200010008-8
TOP SECRET

It i& wpparent that thers will slso exisl & demeud far ewintion lurriranty fow

civil aviaiion in ell the years for which s civilien avisiion egsasine vong

agtimate avpoars, -hile this demand for spesislized lubricants 1% Imroriant in

vorns of Wolr aveilebllitiss. Sne volume of dewand for £ =us vredusty Dor sivil

aly treosport 18 very smell.
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AVFERDIX
TABLE 12, Estimsted Composition by Soureey of the USSR Trastor Vark
19501953
Thousand Unitﬁm’ww_
3§50 18831 352 1953
Irautors from pre-war production 206 iz4 it -
Tractors stutained by requisition, repawétiana 23 21 18 i
Tractors sblained from UNRRA and lend-leass 0 10 ¢ e
Tractora prouduced inm USSH, 1945 to 1948 132 112 112 110
Fractors oroduced in 1940 78 78 73 7
Trastors produced in 1950 = a2 a2 H2
Tructors produced in 1953 - - {1 €2
Tractors produced in 1952 e s - )
Full use equivalent of tractors
producaed in specified year a3 25 w4 24
Total 462 452 #I8 440
B4 =
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TABLE 13. Betimated Horsencwsr of the Soviel Irastar “ark

1950=1953
Wamber “of Everase ToEal
tractors Horsepower Sor sepowe r
Year Source of Tractor {in Thoussnds) per tractor $in Tacusends)
1860 Pre-Far 206 20 4,128
Renuigitioned & Reparstions 23 &0 Sl
Lend-fonze & UNKRA . ic 3o XK
13451948 Mroduction 112 £ o 402
1849 Produetion (L] 32 %498
Full-use eguivalent 1960 33 33 5,088
produstion - T
Totel i 462 12,187
L9851 Prewrar 1 20 Z,480
Raquizitionsd & Reparations 21 3G 650
Lend Leass & UNRRA i 30 A00
19451948 production i1z &1 5,472
1949 preduction 78 32 2456
195C produstion 82 38 7,706
Yulleuse equivalent 18§1 :
production a5 3% . Bes
Total 452 12,909
1982 Pro-war 50 20 1,000
Reqguisiticned & Beparationa i8 &0 540
Lend-lonse & UNRRA 310 a0 S00
19451944 production 112 31 2,472
1949 production 78 52 2498
1950 produetion a2 33 2,706
1951 produstion 62 32 @048
Fyll-uge squivalant 1852
production 24 Bk 518
Tobal 438 15,576
1853  lPreownr ] o 4]
Resuisitions & Reparations 4 30 420G
lend-loase & UNRRA 0 0 &G
16456=3%48 production 1% 31 3,410
1243 proadustion 73 B2 2,495
1280 produstion H& 33 2,708
1951 preduction 274 2 A4 2
18562 production 80 . 54 2,040
Full use equivalent 19563 ‘
produstion 24 35 540
Totel 440 14 EH8
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TABLE 34, Estimmibed Consupbion of Petroleum Vroduciy by
yres v

S8R Agwieultaral Traotops
19001583

R

1950 1963 inse POER
e el . A -+ Lt i vy
lomel Trasiurs .

Total “sepower §HP 3:040,750 3,870,100 4,688,000 L858, 000
Fuel Cunmanpbion per P {tons) | 2,445 Fad g . D.448 3445
Totel fusl requivomend {fons)  1.384,000 3,984,000 2,084,000 £.085,000

Non=Disgsd Trssturs

Fotal LorTeepower 9,128,850 9,036,300 3, 870,500

Fuel Consunption por HP Q. 588 D026 s 0538
Total el rogulremsnt tong %5 B9 , 000 4o 843 000 oy BRI 00 Fp%08, 000

ALY Trae

I s

~ oW 32,187,000 12,905,000 23,365,000 14,253,300

Townl oo
Lot Cong mption pee HF 3,039 2,059 Ca B85 0,035
Totad tuabte requizsasnt 75,000 S0E 0 L83, 000 LEG 00
.
. N

, : ' - 6 =
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TABIE 37. Estimsted 1951 Xnventory of the Sovimt DEEP Sea Merchant Fleet

4. Lomposition of the Entire Fiees . Ho. nf Ussaeiz Tonnage GRT 2/
I, Vessals over 1000 Gross ious - -
rning sisen

ning sleam

878,21
657,069
W21 ,660

13 ‘
s © 1,956,955

ir ymler 1000 Gross tons

Dlesel powerad {30K) 126 59,400
Other {70%; 293 . 138,500
Tatal ) 157,800
Grand Total 988 2,154,786
v 5. Composition of the Fetzuleum Fusled Fleet
o R Oil Burning Steam Diesel powered Total
) v 1. Vessels over i000 Gross Tons No, of Yesasls GRT a/ Ho. of Vessels GRT a/ No, of Vessels 9RT &/
(223 Cargo T T T e T
gg a, “Liberty" type (7175 GRT) ) a8 272,650 - - 36 272,650
b b, Other types 53 255,634 T 72 184,832 128 133,566
e Tankers 5 21,175 25 301,013 30 122,188
3 Gombination ik 103,838 21 12,128 38 22? ,563
) Miscsllaneous L3 32,772 7 11,650 ) 24 k62
Total 1T 857,065 i 31,886 3L 1,078,749
2. Vessels under 1000 grogs tons
Disvel povered - - 126 59,00 26 59;400
Grand Total 11 657,069 252 181,060 362 1,138,129
a/ Gross Rated Tuns.
- &7 - ‘ -
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TABIE 7. Bstimated 1941

) “ No 3RT &/
Tessals over LOGU ORT o -
. Vassels ocn which ressonabls intelligsnce exista
ggn.fer? e 2z 62 53
Teighters and sthers 13 9 23 R
3 3 23 3,300
2 - 2 i -
2, Hypothetiscal distributicn of remz2ining vessels
Tanker ] ;
L 34 8 and others 13 311,000 P FrHs
] | \ 1, - i 11,000
) 3. Totals :
Tankers
et plers 172,000 22 T2
. raighters and others 27 290 £ ..'._.L.._?éﬁ&g
@ ‘ ‘ 27,500 10 27 ik, 300
‘H Total o "
= & 192,960 32 31 {
2 v . : 119 320,900
| IR ;
i B.  Vessels under 1000 GRT s/
Estimated 1G£ of over 1000 GRT tonnage = 22 e 225 E00
| ) » - - 32,600 = 32,000
GRAND "TOTAL TONNAGE 3 Q0 B
- v 199,900 153,000 152,900
_%.f ”'Groés Rated Tons, ) : . )
- &8 -
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TABLE 21, Colenlations of the Gdnsumption of Peiroleun Products
by the Soviet River Fleot s 19511953

e Feaca Var
FLE 1957 BTN

Fuel 0§
Horse power 403 ,00¢ 450,00 447,000 44 3,000
Hours of Operation 1,720 1,730 1,750 1,97
Totel I/ Hour 721,370,000 788,700,000 782.570,0C0 972,710,000
Fuel 0il consumption (metrie tous)

@ 0002238 ML/IP/Mour 161,006 178,000 17,00 195,000
Diessl | 1
Torsepo: 703,000 214,000 223,000 231,000
Hours of operation 1,790 1,790 1,750 1,970
Total IF/Hour 359,790,006 883,060,000 395,600,000 434,370,000
Dlesel consumption (metrio tons)

@ o OGO312 WTHP/Hour 112,000 120,000 123,000 135,000
Lubricants
Disasel cunsumption {metris Sons } 112,000 120,000 12%, X5 158,000
Fuel o1l corsumption {metric tone) 161,000 378,000 177 U 195,000
Total 273,000 292,000 300,000 330,000
5% of above 14,500 15,000 18,000 13,000
Tetal lubricant consumption (metrle tons )]

{123% ar above } 19,20 20,000 20,20 21,000

- 69 -
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TABLE 26. Avallability of Fusl 01l for Imdustrial emd Other WUpeo, USSK, 1950-1953

IHllion Metris Tons

Posce Nar
1950 1951 1952 Fiscal Fizeal
1953 1955
Crude production
{Tloll-hend) 37,5 41.0 44,0 4504 45,4
Rune to stills 35.6 39,0 41,8 43,1 43,3
~Fuel 0il yield (29.9.0) 10,6 11,7 12,5 2.9 12,9
Fuel oil fron imported mazut .5 0D ) ] D
Fuel oixl from shale o5 o5 « & o8 B
Totnl aveileble fuel oil 11,6 12,7 13,5 13,9 3.9
Less. 20 aroduct loss o2 o2 o3 o3 -3
i > 320 '; \..3(;2 3‘50 6‘ igﬂ z)'
Jdlitery raquirements
(Havy) 2% & 2 3 350
Rualroad requirements 1.8 1.8 1.8 3.8 1.8
Shipping requirements 1.2 1.2 1.2 1.2 1.1
Sube=total 8.0 9.1 9.8 10,2 1.7
Piuse
1.} of crude produced
burncd 58 fuel in
tha oil fields & 94 2% 45 45
Total 8.4 9.5 10.2 30,7 8.2
70 «
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TABLE 29. Total R igils
=Fo Total Anmual Fuel Consumptisn of Civilian Sovie*t Transp.r b Adrerait,
* Ed
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2195y

Totsl consumpiion per Fear

Total Heruivenenis in Hebr

3
S

Tong a/*
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Soviet Ate ' Seteon Average Number of in U.8. 2 <
o Nu;lbir 2:‘ ; i:nf;pu:?eﬁ:zr . &vez-ageh?txetl)st?onsump%icn Flying Hours Per Total by = gal;'::ﬂs "—‘?'In;i;« f%&'&m"mse ; Prtostetic mis
- T ory sraft er hr {US Galions) dlreralt per Tr t Ga N ot > .
¥pe_ Scheduled Non-Schedulsd  twpe Schedws i ler
- s cheduled Non-Schsdolsd
128D LI-2%8 {2 Bngined) o2
{ 73 ] 22 600 £9,000. 6
000, 207,207
e ‘ Shykith,000 50,256,000 163,455 150,919
B A=i2'8 {2 Engined) 170 E00 355’,"003{300 107;20J -
2: Miscellansous Transports o/ .
2270 PO-2 : \
1R6,8,12,10,36
SHCHE-2 2
oha ;v 20 ¢/ 300 13,620,000 46,901
HMI-6 o o
AN-2 J
TOTAL ‘
@ Footnotes. for ; '
! Table 29 follow om p, 722,
- 71 -
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Footmotos for Table 3¢

is

»

In gumputing thase Pigures it hos Leen assumed that one metris Yon ejquala
$56.% US gallone for all types of fusla.

in mérivﬂng &% thene flguras, the ratic of acheduled 4o nopwscherhiled mpafaﬁions
wes basod on 4 comparism of the 1980 Aoroflet sohedule with Yotel o urrent
vporutions. The 1951 sshedule was not avallaole. Those totels do not reflest
the uoknown results of the recent fuel séonomy progran in the Civil My Meob,
Ths teual of ‘“Mwallamoms 1‘1~w.apamﬂ“-imludea alroralt of the Lypes ‘liatad
whish sre wsed for ﬁm;h nep-transport astivities as training, serological
repsaren, photographics rmmmias;ma»p Liniaon, maearph and development,
polies work, snd so forthe

Theugh several of tha wirerslt bypss included in this miseellevecus estegoery
wonyume wore then 20 gallons of fusl por hour (w.g., TAE=16, and G81), the
syerage has beon redusod by the Lash that ﬁh,e: P2 ¢ which com.\zmim about

8 pallems per howr; consbilutes the mgjor portion of the total anEer of

aireralt consldored,

CONFIDENTIAL

Approved For Release 200 5-01093A000200010008-8 ..




